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ABSTRACT
D o na l ds o n ,  S t e p h a n i e  T . ,  December 1939 CSD
An A n a l y s i s  o f  Normal  A d u l t s '  Semant i c  Judgements o f  P i c t u r e  
A s s o c i a t i o n s  < 68 pp . )
D i r e c t o r :  B a rb a r a  A .  B a i n ,  Ph.D.
The p u r p o se s  o f  t h i s  s t u d y  w e r e :  1) t o  i d e n t i f y  40
p a i r s  o f  p i c t u r e s  in w h i c h  ten p a i r s  were c a pab le  o f  b e i n g  
j u d g e d  as I n t e r a c t i v e ,  ten as C a t e g o r i c a l ,  ten as Both 
I n t e r a c t i v e  and C a t e g o r i c a l ,  and ten as Not  Be i ng  R e l a t e d ,  
and 2) t o  v e r i f y  the s e l e c t i o n  o f  the f o r t y  p a i r s  o f  
p i c t u r e s  by d e t e r m i n i n g  the e x t e n t  t o  wh i ch  they  e l i c i t e d  
v e r b a l  r e s p o n s e s  in the above f o u r  c a t e g o r i e s .  Twenty  
n a t i v e  E n g l i s h  s p e a k i n g  c o l l e g e  e d u c a t e d  s u b j e c t s  
p a r t i c i p a t e d  in an i d e n t i f i c a t i o n  t a s k .  They j u dg e d  the 
r e l a t i o n s h i p  between p a i r s  o f  p i c t u r e s  on an i n t e r a c t i v e  
s c a l e  and a c a t e g o r i c a l  s c a l e .  A second group o f  t w e n t y  
n a t i v e  a d u l t  s p e a k e r s  o f  E n g l i s h  p a r t i c i p a t e d  in a p i c t u r e  
a s s o c i a t i o n  t a s k  in o r d e r  t o  v e r i f y  the s t i m u l i  wh i ch  were 
i d e n t i f i e d .  R e s u l t s  i n d i c a t e d  t h a t  s u b j e c t s  i d e n t i f i e d  40 
p a i r s  o f  p i c t u r e s ,  10 I n t e r a c t i v e ,  10 C a t e g o r i c a l ,  10 Both 
I n t e r a c t i v e  and C a t e g o r i c a l ,  and 10 No R e l a t i o n .  The 
v e r i f i c a t i o n  t as k  r e s u l t s  i n d i c a t e d  t h a t  the s t u m u l i  chosen 
t o  re -present  the f o u r  c a t e g o r i e s  d i d  e l i c i t  r e sp on se s  f ro m 
each o f  the c a t e g o r i e s .  The C a t e g o r i c a l  and No R e l a t i o n  
s t i m u l i  e l i c i t e d  t h e i r  c o r r e s p o n d i n g  a s s o c i a t i o n s  more 
c o n s i s t e n t l y  than d i d  the I n t e r a c t i v e  and Both a s s o c i a t i o n  
s t i m u l i .  P o s s i b l e  f a c t o r s  a f f e c t i n g  the r e s u l t s  were 
p r e s e n t e d  and f u t u r e  r e s e a r c h  and c l i n i c a l  i m p l i c a t i o n s  were 
d i scussed  i
± i
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C I+ ^ P T E R  I
INTROpUCTION
Semant ic  d e f i c i t s  o f t e n  accompany l anguage d i s o r d e r s  in 
l anguage- 1  e a r n i n g  d i s a b l e d  c h i l d r e n  ( D i n n a n ,  B i c k l e y ,  & C o w ar t ,  
1971;  H a r r i s ,  1979;  I s r a e l ,  1980;  and S h i l o ,  19 81 ) .  S p e c i f i c a l l y ,  
r e s e a r c h e r s  have d e t e r m i n e d  t h a t  t hese c h i l d r e n  o f t e n  have 
s c a t t e r e d  s e m an t i c  c a t e g o r i z a t i o n  a b i l i t i e s  r a n g i n g  f rom w i t h i n  
normal  l i m i t s  t o  a s i g n i f i c a n t  d e l a y .  One c l i n i c a l  r e s p o n s i b i l i t y  
a speech l anguage p a t h o l o g i s t  assumes i s  the assessment  o f  
s e m a n t i c  c a t e g o r i z a t i o n  p e r f o r ma nc e  d i f f i c u l t i e s  in 
l a n g u a g e - l e a r n i n g  d i s a b l e d  <L.  D. )  c h i l d r e n .  -The c a t e g o r i z a t i o n  
p e r f o r m a n c e s  o f  L . D .  c h i l d r e n  on assessment  t a s k s  are o f t e n  
compared t o  n o r m a t i v e  d e v e l o pm en ta l  d a t a .  Much o f  the normal  
d e v e l o p m e n t a l  d a t a  o b t a i n e d  have been a d v e r s e l y  i n f l u e n c e d  by an 
i n t e r a c t i o n  o f  m e t h o d o l o g i e s  and s t i m u l i .  The purpose o f  t h i s  
s t u d y  i s  to i d e n t i f y  s t i m u l i  wh i ch  w ou ld  be cap ab le  o f  e l i c i t i n g  
a c c u r a t e  d e v e l o p me n t a l  s ema nt i c  c a t e g o r i z a t i o n  r e s p o n s e s .
T h i s  c h a p t e r  d i s c u s s e s  s e m a n t i c  a s s o c i a t i o n s  in r e l a t i o n  t o  
d e f i n i t i o n  d i f f e r e n c e s ,  d e ve l o p m e n t a l  t r e n d s  based upon these 
d e f i n i t i o n s ,  and the  a p p l i c a t i o n  o f  the d e ve lo p me n t a l  i n f o r m a t i o n  
t o  the l e a r n i n g  d i s a b l e d  p o p u l a t i o n .  A d i s c u s s i o n  o f  the e f f e c t s  
o f  the i n t e r a c t i o n  between m e t h o d o l o g i e s  and s t i m u l i  on the 
n o r m a t i v e  d a t a  o b t a i n e d  t o  d a t e  w i l l  a l s o  be p r e s e n t e d .  F i n a l l y ,  
an argument  w i l l  be made f o r  the need f o r  adequate  m e t h o d o l o g i e s  
and s t i m u l i  w h i c h  can a c c u r a t e l y  r e f l e c t  the se ma n t i c  
c a t e g o r i z a t i o n  d e v e l o p m e n t a l  c o n t i n u u m .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
D e f i n i t i o n a l  S t a t e m e n t s
Se ma n t i c s  i s  g e n e r a l l y  d e f i n e d  as the s t u d y  o f  meaning 
( L y o n s ,  1981) and encompasses a number o f  f a c t o r s .  A l t h o u g h  these 
i n c l u d e  word m ea n i n gs ,  speech a c t s ,  s e n s e /  r e f e r e n c e ,  and se ma n t i c  
c a t e g o r i z a t i o n ,  t he  f o c u s  o f  the d i s c u s s i o n  in t h i s  c h a p t e r  i s  
l i m i t e d  t o  c a t e g o r i z a t i o n .
Semant ic  c a t e g o r i z a t i o n  r e s e a r c h  f r e q u e n t l y  i n v o l v e s  
i n v e s t i g a t i n g  the r e l a t i o n s h i p s  e s t a b l i s h e d  between fo rm c l a s s e s  
and w i t h i n  f o rm  c l a s s e s  (Brown & Be rk o ,  I 9 6 0 ;  C l a r k ,  1973;  N e l s o n ,  
1 9 7 7 ) .  A f o r m c l a s s  i s  d e f i n e d  as a c l a s s  o f  l i n g u i s t i c  
s t r u c t u r e s  t h a t  can be used in an u t t e r a n c e  and t h a t  has one or  
more m o r p h o l o g i c a l  o r  s y n t a c t i c a l  f e a t u r e s  in common ( W e b s t e r ' s  
N i n t h  New C o l l e g i a t e  D i c t i o n a r y , 1933) .  A s y n t a g m a t i c  r e l a t i o n s h i p  
has h i s t o r i c a l l y  been d e f i n e d  as a r e l a t i o n s h i p  wh i ch  i s  d e ve l op ed  
between fo rm c l a s s e s  and s p e c i f i c a l l y  between s y n t a c t i c  e l e m e n t s .  
For  i n s t a n c e ,  the  wor ds  BOY and RAN are r e l a t e d  s y n t a g m a t i c a l 1 y 
because t h e y  a re  f o u nd  a d j a c e n t  t o  one a n o t h e r  in a g ramma t i ca l  
s e n t e n c e  such as THE BOY RAN FAST (Brown & B e r ko ,  1960;
E r v i n - T r i p p ,  1 9 7 3 ) .  P a r a d i g m a t i c  r e l a t i o n s h i p s  have t r a d i t i o n a l l y  
been d e f i n e d  as t hose  r e l a t i o n s h i p s  d e v e l o p ed  between e l em e n t s  
w i t h i n  a s i n g l e  f o r m c l a s s  wh i ch  have s i m i l i a r  s ema nt i c  f e a t u r e s .  
For  exampl e ,  the wor ds  MAN and BOY a re  r e l a t e d  because t h e y  have 
s i m i l i a r  d e f i n i n g  f e a t u r e s  such as + human, + ma le ,  and d i f f e r  by 
a g e .
R e s e a r c h e r s ,  u s i n g  the  d e f i n i t i o n s  c i t e d  above ,  have 
i n v e s t i g a t e d  c h i l d r e n ' s  c a t e g o r i z a t i o n  a b i l i t i e s  (Brown & B e r k o ,
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1960;  C l a r k ,  1973;  E n t w i s l e ,  1966;  E r v i n - T r i p p ,  1 97 3) .  A l t h o u g h  
most  r e s p o n s e s  in t hese  s t u d i e s  c o u l d  be c l e a r l y  c a t e g o r i z e d  as 
p a r a d i g m a t i c  and s y n t a g m a t i c ,  numerous r e s p o n s e s  were no t  e a s i l y  
c a t e g o r i z e d  as e i t h e r  s y n t a g m a t i c  or  p a r a d i g m a t i c  r e s p o n s e s .  For  
e xamp l e ,  a p p r o x i m a t e l y  25-42% o f  re sp on s es  g i v e n  in word  
a s s o c i a t i o n  t a s k s  a c r o s s  t h r e e  s t u d i e s  were noun r e sp on se s  t o  noun 
s t i m u l i  w h i c h  were n o t  r e l a t e d  t o  s i m i l a r  s e m an t i c  f e a t u r e s  
(Deese ,  1965;  E r v i n ,  1961,  F r a n c i s ,  19 72 ) .  The d i f f i c u l t y  in u s i n g  
the p a r a d i g m a t i c  d e f i n i t i o n  was f u r t h e r  i l l u s t r a t e d  in a s t u d y  
c o n d u c t e d  by Lippman ( 1 9 7 1 ) .
A f t e r  s u r v e y i n g  the r e s u l t s  o f  e a r l i e r  i n v e s t i g a t i o n s ,  
L ippman ( 19 71 )  n o t e d  t h a t  many o f  the s u b j e c t s ' "  r e sp on se s  were n o t  
based on s i m i l a r  s e m a n t i c  f e a t u r e s  even though t h e y  were noun 
r e s p o n s e s  t o  noun s t i m u l i .  They appear ed ,  however ,  t o  share a 
f u n c t i o n a l  o r  r e l a t i o n a l  r e l a t i o n s h i p .  For  example ,  BABY and CRIB 
c o u l d  be c l a s s i f i e d  as b e i n g  r e l a t e d  f u n c t i o n a l l y  s i n c e  A BABY 
SLEEPS IN A CRIB. A l s o ,  a CHAIR and a TABLE c o u l d  be c l a s s i f i e d  as 
b e i n g  r e l a t e d  s i n c e  A CHAIR CAN SLIDE UNDER THE TABLE. T hu s ,  t he  
need f o r  a r e v i s i o n  in t he  d e f i n i t i o n  o f  the te rm " p a r a d i g m a t i c "  
was d e m o n s t r a t e d .
Lippman ( 1971)  u t i l i z e d  f o u r  c a t e g o r i e s  t o  i n v e s t i g a t e  word 
a s s o c i a t i o n s  o f  noun s t i m u l i  and r e as on s  f o r  the a s s o c i a t i o n s  
w h i c h  c h i l d r e n  made between w o r d s .  These c a t e g o r i e s  i n c l u d e d  
NOMINAL ( e . g . ,  bo th  words  were t o y s ,  f r u i t s ,  f u r n i t u r e ,  e t c . ) ,  
PERCEPTUAL ( e . g . ,  b o t h  have f o u r  l e g s ,  f u r ,  s h o r t  h a i r ) ,
RELATIONAL ( e . g . ,  m a r r i e d ,  c a t s  chase dogs,  o p p o s i t e s ,  e n e m i e s ) ,
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and FUNCTIONAL ( e . g . ,  b o y - c h a i r ,  The boy s i t s  on a c h a i r  and 
b o y - t a b l e .  The boy w r i t e s  on a t a b l e ) .  The r e s e a r c h e r s  were ab le  
to  c a t e g o r i z e  a l l  word  a s s o c i a t i o n  r e s p o n se s  and r e ason s  i n t o  one 
o f  t he se  f o u r  c a t e g o r i e s .
Based on L i p p m a n ' s  ( 1971)  r e s u l t s ,  Emerson and Gekoski  (1976)  
expanded t he  d e f i n i t i o n  o f  p a r a d i g m a t i c  (see F i g u r e  1 ) .  They 
i n c l u d e d  the t r a d i t i o n a l  r e l a t i o n s h i p s  o f  nouns s h a r i n g  s i m i l a r  
s e m a n t i c  f e a t u r e s  wh i ch  t h e y  c a l l e d  CATEGORICAL, and d ev e l o pe d  a 
c a t e g o r y  w h i c h  t h e y  c a l l e d  INTERACTIVE r e s p o n s e s .  The i n t e r a c t i v e  
c a t e g o r y  was s i m i l a r  t o  the c o m b i n a t i o n  o f  the c a t e g o r i e s  Lippman 
( 1 9 7 1 )  d e s c r i b e d  as f u n c t i o n a l  and r e l a t i o n a l .  An i n t e r a c t i v e  
a s s o c i a t i o n  r e s u l t e d  when a c h i l d  i n t e r p r e t e d  the s t i m u l u s  noun in 
t e rms  o f  an a c t i o n  sequence.  T h e r e f o r e  a c h i l d ' s  response  wh i ch  
was the r e s u l t  o f  p l a c i n g  the s t i m u l u s  i n t o  an a c t i o n  sequence was 
c a l l e d  i n t e r a c t i v e .  An example o f  a c a t e g o r i c a l  a s s o c i a t i o n  i s  
MAN and BOY. MAN and BOY share  the f e a t u r e  o f  + a n i m a t e ,  + 
human, and + m a l e .  An example o f  an i n t e r a c t i v e  a s s o c i a t i o n  i s  
MAN and HAMMER. The two nouns can be p l a c e d  in an a c t i o n  sequence 
( e . g . ,  The man used the  hammer) .  Us ing  the d e f i n t i o n s  o f  
s y n t a g m a t i c  and d i v i d i n g  the d e f i n i t i o n  o f  p a r a d i g m a t i c  i n t o  
i n t e r a c t i v e  and c a t e g o r i c a l ,  Emerson and Gekoski  (1976)  
i n v e s t i g a t e d  c h i l d r e n ' s  r e s p o n s e s  t o  p i c t u r e  and word a s s o c i a t i o n  
t a s k s .  A l t h o u g h  the r e s u l t s  d i d  n o t  c o n t a i n  the d a t a  n e c e s s a r y  t o  
d e t e r m i n e  t h a t  the number o f  u n c l a s s i f i e d  r e sp on se s  d e c r e a s e d ,  t he  
a u t h o r s  made no m e n t i o n  o f  d i f f i c u l t y  s c o r i n g  the r es p on s es
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F i g u r e  1. Expans i on  o f  p a r a d i g m a t i c  d e f i n i t i o n .
(Based on Brown and Berko, I960 ; Lippman, 1971; Emerson and G ekoski, 1976)
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a l t h o u g h  t h i s  was an a r ea  o f  d i f f i c u l t y  n o t e d  in the l i t e r a t u r e  
r e v i e w  o f  Lippman <1971) and d a t a  g a t h e r e d  by F r a n c i s  <1972) .
In  summary,  r e s e a r c h  t o  da te  i n d i c a t e s  more than two 
c a t e g o r i e s  need t o  be employed f o r  c l a s s i f y i n g  r e s p o n se s  in o r d e r  
t o  a c c u r a t e l y  i n v e s t i g a t e  c a t e g o r i z a t i o n  s k i l l s  . Research has 
i n d i c a t e d  t h a t  a s t r i c t l y  s y n t a g m a t i c  and p a r a d i g m a t i c  d i v i s i o n  
does n o t  a c c o u n t  f o r  the deve l opmen t  o f  c a t e g o r i z a t i o n  s k i l l s .  The 
s y n t a g m a t i c  and e x t en d ed  v e r s i o n s  o f  p a r a d i g m a t i c  have been used 
t o  s t u d y  the d eve l opmen t  o f  s y n t a g m a t i c  and p a r a d i g m a t i c  r e l a t i o n s  
and w i l l  be d i s c u s s e d  n e x t .
The Deve lopment  o f  S y n t a g m a t i c  and P a r a d i g m a t i c  R e l a t i o n s
A g e n e r a l  d e v e l o p me n t a l  t r e n d  has been e s t a b l i s h e d  f o r  the 
a c q u i s i t i o n  o f  s y n t a g m a t i c  and p a r a d i g m a t i c  r e l a t i o n s .  I n i t i a l l y ,  
r e s e a r c h e r s  r e p o r t e d  t h a t  the a b i l i t y  t o  f o r m s y n t a g m a t i c  
r e l a t i o n s  was the f i r s t  t o  emerge in c h i l d r e n  around the age o f  
t h r e e  (Brown & B e r k o ,  1966;  C l a r k ,  1973;  E n t w i s l e ,  1966) .  
T h e r e a f t e r ,  a s h i f t  f r o m p r i m a r i l y  s y n t a g m a t i c  r e s p on s es  t o  
p r i m a r i l y  p a r a d i g m a t i c  r e s p o n s e s  o c c u r r e d  ( E r v i n ,  1961;  Brown & 
B e r k o ,  1960;  E n w i s t l e ,  1 9 66 ) .  T h i s  s h i f t  was t h o u g h t  t o  occur  
between the ages o f  s i x  t o  e i g h t  y e a r s .  A f t e r  the s h i f t  o c c u r r e d ,  
c h i l d r e n  began t o  r e s p on d  p r i m a r i l y  p a r a d i g m a t i c a l 1 y . A d u l t s  
p r odu ce d  p a r a d i g m a t i c  r e s p o n s e s  t o  c l a s s i f i c a t i o n  t a s k s  (Brown & 
B e r k o ,  1960;  E n t w i s l e ,  1 9 66 ) .  These r e s e a r c h e r s  c a t e g o r i z e d  
r e s p o n s e s  i n t o  e i t h e r  s y n t a g m a t i c  or  p a r a d i g m a t i c  d i v i s i o n s .
T h u s ,  even though t h e y  i d e n t i f i e d  the t ime when the s h i f t
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o c c u r r e d ,  t h e y  v i ewe d  the  d e ve l o p m e n t a l  sequence as an a l l  o r  none 
p r o c e s s ;  a c h i l d  was e i t h e r  s y n t a g m a t i c  o r  p a r a d i g m a t i c .  The 
manner  in w h i c h  the  deve l opment  o c c u r r e d  c o u l d  n o t  be d e s c r i b e d  
due t o  the l i m i t a t i o n  o f  u s i n g  o n l y  two c a t e g o r y  g ro up s  t o  
c l a s s i f y  s u b j e c t  r e s p o n s e s .
More r e c e n t l y ,  Emerson and Gekoski  ( 1976)  expanded the 
d e f i n i t i o n  o f  p a r a d i g m a t i c  t o  d e t e r m i n e  i f  t h e y  c o u l d  b e t t e r  
d e s c r i b e  how t h i s  d e v e l o p m en t a l  s h i f t  o c c u r s .  Us ing  the  e x t en ded  
d e f i n i t i o n  o f  p a r a d i g m a t i c  d e s c r i b e d  p r e v i o u s l y ,  t h ey  indeed found  
t h a t  i t  i s  n o t  c l e a r l y  a case o f  c h i l d r e n  p r e d o m i n a n t l y  f o r m i n g  
s y n t a g m a t i c  o r  p a r a d i g m a t i c  a s s o c i a t i o n s .  F u r t h e r m o r e ,  these 
r e s e a r c h e r s  d e t e r m i n e d  these r e l a t i o n s h i p s  can c o e x i s t .  T h e i r
r e s u l t s  i n d i c a t e d  t h a t  p r i o r  t o  age s i x  and a h a l f  y e a r s
s y n t a g m a t i c  and s p e c i f i c  p a r a d i g m a t i c  re s po ns e s  ( i n t e r a c t i v e )  were 
made.  A f t e r  t h i s  p e r i o d ,  c a t e g o r i c a l  r es p on s es  were g i v e n  in 
a d d i t i o n  t o  i n t e r a c t i v e  r e s p o n s e s .  The f r e q u e n c y  o f  i n t e r a c t i v e  
r e s p o n s e s  d e c r ea se d  m a r k e d l y  a t  t h i s  t i m e .  The number o f
c a t e g o r i c a l  r e s p o n s e s  peaked a t  age e i g h t .  C l e a r l y ,  u t i l i z i n g  the
expanded d e f i n i t i o n  o f  p a r a d i g m a t i c  a l l o w e d  r e s e a r c h e r s  t o  more 
c l e a r l y  d e f i n e  the  d e ve l o p m e n t a l  sequence o f  s y n t a g m a t i c  t o  
p a r a d i g m a t i c  c a t e g o r i z a t i o n .
Semant ic  c a t e g o r i z a t i o n  has been s t u d i e d  in c h i l d r e n  and 
a d u l t s  (Brown & B e r k o ,  1960;  C l a r k ,  1973;  Emerson & G e k o s k i ,  1976;  
E n t w i s l e , 1966;  and L ippman,  1 97 1) .  The d e ve lo p me n t a l  c o n t i nu u m o f  
c a t e g o r i z a t i o n  s h i f t e d  f r o m  s y n t a g m a t i c  t o  p a r a d i g m a t i c  
a s s o c i a t i o n s  w i t h  an i n c r e a s e  in age (Brown & Be rk o ,  1960,
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E n t w i s l e ,  1 96 6) .  The t r a n s i t i o n a l  p e r i o d  f r om s y n t a g m a t i c  t o  
p a r a d i g m a t i c  a l s o  showed a d e ve lo p me n t a l  t r e n d .  T h i s  t r e n d  was a 
s h i f t  f r o m  i n t e r a c t i v e  a s s o c i a t i o n s  t o  c a t e g o r i c a l  a s s o c i a t i o n s  
(Emerson & G e k o s k i ,  1 97 6) ,
The above r e f e r e n c e d  s t u d i e s  u t i l i z e d  d i f f e r e n t  
m e t h o d o l o g i e s .  Brown and Berko  (1960)  and E n t w i s l e  (1966)  
u t i l i z e d  word a s s o c i a t i o n s  w h i l e  Emerson and Gekoski  (1976)  
u t i l i z e d  b o th  a wor d  a s s o c i a t i o n  t a s k  and a p i c t u r e  a s s o c i a t i o n  
t a s k .  R e s u l t s  o f  Brown and Berko ( 1 9 6 0 ) ,  Emerson and Gekoski  
( 1 9 7 6 ) ,  and E n t w i s l e  ( 1966)  were r e p o r t e d  in te rms o f  group 
p e r f o r m a n c e ;  however ,  a n a l y s i s  o f  i n d i v i d u a l  p e r f o r man ce  o f  some 
a d u l t  s u b j e c t s  i n d i c a t e d  t h a t  some s u b j e c t s  p r o v i d e d  both  
i n t e r a c t i v e  and c a t e g o r i c a l  r e s p o n s e s .  T h e i r  r e s u l t s  i n d i c a t e d  
t h a t  i f  a d u l t s  a re  g i v e n  the o p p o r t u n i t y  w i t h  a p p r o p r i a t e  s t i m u l i ,  
t h e y  may r es pon d  w i t h  c a t e g o r i c a l  and i n t e r a c t i v e  a s s o c i a t i o n s .
Deve l opmen ta l  d a t a  are o f t e n  used in a s s e s s i n g  c h i l d r e n  w i t h  
l anguage  p r o b l e m s .  A c h i l d ' s  p e r f o r ma nc e  on a g i v e n  ta s k  may be 
compared to  age a p p r o p r i a t e  n o r m a t i v e  d a t a  and a f u n c t i o n i n g  age 
d e r i v e d .  N o r m a t i v e  d a t a  i s  p a r t i c u l a r l y  i m p o r t a n t  f o r  a s s e s s i n g  
t he  l anguage l e a r n i n g  d i s a b l e d  p o p u l a t i o n .  Semant i c  
c a t e g o r i z a t i o n  has been n o t ed  as an a r ea  o f  d e f i c i t  w i t h  L .D .  
c h i l d r e n  ( W a l l a c h  & B u t l e r ,  1 98 4) .  Even though the s h i f t  o c c u r s  
in normal  c h i l d r e n  between the age o f  6 and 8 y e a r s  o f  age,  L . D .  
c h i l d r e n  d e v e l o p  t h i s  s h i f t  a t  a l a t e r  age,  a p p r o x i m a t e l y  age ten  
( D i nn an  e t  a l , 1971;  I s r a e l ,  1980;  W a l l a c h  & B u t l e r ,  1984) .
H a v i n g  v a l i d  n o r m a t i v e  d a t a  i s  i m p o r t a n t  in a s s e s s i n g  a c h i l d ' s
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d e v e l o pm en t  o f  s e m a n t i c  c a t e g o r i z a t i o n  a b i l i t i e s .  The impor tance  
o f  a c c u r a t e  d a t a  r e f l e c t i n g  the d e v e l o pm en ta l  sp e c t ru m i s  
e s s e n t i a l  f o r  d e t e r m i n i n g  w h e t h e r  a c h i l d ' s  p e r f o r m an c e  f a l l s  
w i t h i n  normal  l i m i t s  o r  o u t s i d e  normal  l i m i t s  and t h u s  i n d i c a t e s  
the  need f o r  i n t e r v e n t i o n .  Us ing  a c l a s s s i f i c a t i o n  scheme wh i ch  
a l l o w s  r e s p o n s e s  t o  be c l e a r l y  d e s c r i b e d  on the  d eve l op men ta l  
c o n t i n u u m  w o u l d  a l l o w  f o r  a s s e s s i n g  where c h i l d r e n  are  f u n c t i o n i n g  
on the  d e v e l o p m e n t a l  c o n t i n u u m .  A d d i t i o n a l l y ,  i f  a c h i l d  i s  
d e l a y e d ,  v a l i d  n o r m a t i v e  d a t a  a l l o w  f o r  s e l e c t i o n  o f  a p p r o p r i a t e  
t r e a t m e n t  t a r g e t s  f o r  a c h i l d  d e m o n s t r a t i n g  a p r o b l e m .
In  summary,  r e s e a r c h  i n d i c a t e s  t h a t  the d e v e l op men ta l  n a t u r e  
o f  c a t e g o r i z a t i o n  s k i l l s  can be c l e a r l y  d e s c r i b e d  u s i n g  the 
expanded d e f i n i t i o n s  o f  p a r a d i g m a t i c .  A need e x i s t s  t o  deve l op
and u t i l i z e  s t i m u l i  and p r o c e d u r e s  wh i ch  are c a p ab l e  o f  e l i c i t i n g
b o t h  t y p e s  o f  p a r a d i g m a t i c  a s s o c i a t i o n s  and a c c u r a t e l y  r e f l e c t i n g  
a c h i l d ' s  c l a s s i f i c a t i o n  a b i l i t i e s  a l o n g  the d e ve lo pm en ta l  
c o n t i n u u m .  The r e a s o n s  f o r  t h i s  need are d i s c u s s e d  n e x t .
M e t h o d o l o g y  and S t i m u l i  I n t e r a c t i o n  w i t h  R e s u l t s
R es e a r c h e r s  have i n v e s t i g a t e d  c a t e g o r i z a t i o n a l  s k i l l s  t h r o ug h  
the methods  o f  wor d  a s s o c i a t i o n s ,  p i c t u r e  g r o u p i n g  t a s k s ,  and 
r e a s o n s  f o r  s o r t i n g  c e r t a i n  o b j e c t s  t o g e t h e r .  A b r i e f  r e v i e w  o f  
t he t y p e s  o f  s e m a n t i c  c a t e g o r i z a t i o n  t a s k s  in wh i ch  c h i l d r e n  have 
p a r t i c i p a t e d ,  the s t i m u l i  used w i t h i n  those t a s k s ,  and a 
d i s c u s s i o n  o f  how the n a t u r e  o f  the t a s k s  and s t i m u l i  l i m i t e d  
c h i l d r e n ' s  r e s p o n s e s  i s  p r e s e n t e d  n e x t .
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One method o f  i n v e s t i g a t i n g  s e m a n t i c  r e l a t i o n s  has i n v o l v e d  
w o rd  a s s o c i a t i o n s  (Brown & B er ko ,  1960;  E n t w i s l e ,  1 96 6) .  These 
t a s k s  p r e s e n t e d  a c h i l d  w i t h  a s t i m u l u s  word and asked the c h i l d  
f o r  t he  f i r s t  word  t h a t  came t o  m in d .  Brown and Berko ( 1960)  
i n v e s t i g a t e d  f r e e  word  a s s o c i a t i o n s  in e l e m e n t a r y  schoo l  aged 
c h i l d r e n  and a d u l t s .  The s t i m u l i  c o n s i s t e d  o f  36 words 
r e p r e s e n t i n g  each o f  s i x  p a r t s  o f  speech wh i ch  were s e l e c t e d  on 
the  b a s i s  o f  t h e i r  h i g h  f r e q u e n c y  o f  o c c u r r e n c e  in the e x p r e s s i v e  
l anguage  o f  Amer ican  e 1e m e n t a r y - s c h o o l  c h i l d r e n .  The s u b j e c t s  were 
asked t o  say the  f i r s t  wor ds  t h a t  t he y  t h o u g h t  o f  a f t e r  h e a r i n g  
the s t i m u l u s  w o r d .  The r e s e a r c h e r s  s c o r e d  the r e sp on se s  i n t o  one 
o f  s i x  p a r t s  o f  speech ( c o u n t  nouns,  mass nouns ,  a d j e c t i v e s ,  
t r a n s i t i v e  v e r b s ,  i n t r a n s i t i v e  v e r b s ,  and a d v e r b s ) .  Brown and 
Ber ko  ( 1960)  r e p o r t e d  t h a t  t h e r e  "were somet imes p rob l ems  w i t h  
s c o r i n g "  ( p . 7 ) .  T h i s  p rob l em r e l a t e d  t o  c h i l d r e n ' s  r esponses  
w h i c h  c o u l d  n o t  be e a s i l y  s c o re d  as one p a r t  o f  speech v e r s u s  
a n o t h e r .  When the a u t h o r s  had a doubt  wh i ch  p a r t  o f  speech t o  
a s s i g n  the  r e s p o n s e ,  t h e y  asked the  s u b j e c t s  t o  p u t  the word i n t o  
a s e n t e n c e .  The r e s e a r c h e r s  f a i l e d  t o  r e p o r t  the e x a c t  number o f  
r e s p o n s e s  wh i ch  were n o t  e a s i l y  a s s i g n e d  t o  one c l a s s  o f  w o r d s .  
O v e r a l l ,  t h e i r  r e s u l t s  i n d i c a t e d  t h a t  a " t e n d e n c y  t o  a s s o c i a t e  
w o r d s  w i t h i n  p a r t s  o f  speech i n c r e a s e s  w i t h  age" ( p . 1 3 ) .  Nouns 
te n de d  t o  e l i c i t  p a r a d i g m a t i c  r e s p o n s e s  a t  a l l  age l e v e l s ,  whereas  
v e r b s  r e ma i ne d  p r e d o m i n a n t l y  s y n t a g m a t i c  t h r o u g h o u t  deve l opment  
and a d j e c t i v e s  s h i f t e d  f ro m s y n t a g m a t i c  t o  p a r a d i g m a t i c  w i t h  an 
i n c r e a s e  in aoe.
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A d i s a d v a n t a g e  o f  u s i n g  f r e e  wor d a s s o c i a t i o n  t a s k s  as a 
s e m a n t i c  c a t e g o r i z a t i o n  assessment  p r o c e d u r e  i n c l u d e d  l i m i t i n g  the
i n f o r m a t i o n  a r e s e a r c h e r  o r  c l  i n i  can o b t a i n s .  The r e s e a r c h e r s  
g a t h e r e d  one r esponse  t o  one s t i m u l u s  word and f a i l e d  t o  
i n v e s t i g a t e  any a l t e r n a t e  r e l a t i o n s h i p s  wh i ch  c h i l d r e n  may have
fo rme d w i t h  the s t i m u l u s  w o r d .  T h e r e f o r e ,  the r e s e a r c h e r s  o b t a i n e d  
on 1 y t he  p r  i mar y assoc  i a t i o n  a c h i l d  made* t o  a s t i m u l u s  word 
w i t h o u t  any knowl edge o f  a d d i t i o n a l  a s s o c i a t i o n s  wh i ch  a l s o  may
have been p r e s e n t  a t  t h a t  p o i n t  i n t i m e .  The r e s u l t s  f rom the 
Brown and Ber ko  ( I 9 6 0 )  s t u d y  i n d i c a t e d  t h a t  in some i n s t a n c e s  
a n a l y z i n g  the  d a t a  d e v e l o p m e n t a l l y  and u s i n g  h i s t o r i c a l  
d e f i n i t i o n s  o f  s y n t a g m a t i c  (be tween word  c l a s s e s )  and p a r a d i g m a t i c  
( w i t h i n  word  c l a s s e s )  were n o t  a d eq u a t e .  Ev er y  response  was 
e i t h e r  c a t e g o r i z e d  as the same fo r m c l a s s  as the s t i m u l u s  word or  
a d i f f e r e n t  f o r m c l a s s .  Given the more c u r r e n t  f i n d i n g s  o f  
Emerson and Gekoski  ( 1 9 7 6 ) ,  v i e w i n g  a c h i l d ' s  réponse to  a 
s t i m u l u s  word  s t r i c t l y  on the b a s i s  o f  f o r m c l a s s  i s  i n ad eq ua te  in 
d e t e r m i n i n g  where a c h i l d  i s  f u n c t i o n i n g  on a d ev e l op men ta l  
c o n t i n u u m  o f  s e m a n t i c  c a t e g o r i z a t i o n  s k i l l s .  Us ing  word 
a s s o c i a t i o n s  t o  i n v e s t i g a t e  s em an t i c  c a t e g o r i z a t i o n  does n o t  add 
i n s i g h t  i n t o  o t h e r  p o s s i b l e  r e l a t i o n s h i p s  a c h i l d  may a s s o c i a t e  
w i t h  a g i v e n  s t i m u l u s  w o r d .  Us in g  word a s s o c i a t i o n s ,  the 
r e s e a r c h e r  o r  c l i n i c i a n  i s  u nab l e  t o  d e t e r m i n e  the t ype  o f  
p a r a d i g m a t i c  a s s o c i a t i o n  a c h i l d  i s  p r o d u c i n g  a t  the same t ime 
t h a t  t h e y  are  p r o d u c i n g  s y n t a g m a t i c  r e s p o n s e s .  I f  a c h i l d  i s  
o n l y  g i v e n  the o p p o r t u n i t y  t o  e x h i b i t  one a s s o c i a t i o n ,  h i s / h e r
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
12
r es p on s e  w i l l  be l i m i t e d  t o  one r e l a t i o n s h i p .  Emerson and Gekoski  
( 19 74 )  d e m o n s t r a t e d  t h a t  c h i l d r e n  are  c a pab le  o f  f o r m i n g  more 
than one a s s o c i a t i o n  as t h e y  d e ve l op  c a t e g o r i z a t i o n a l  s k i l l s .
T h u s ,  t he  need e x i s t s  t o  have a t o o l  c a pab le  o f  e l i c i t i n g  v a r i o u s  
a s s o c i a t i o n s  w h i c h  w o u l d  a c c u r a t e l y  r e f l e c t  t he  c h i l d ' s  
f u n c t i o n i n g  on the c a t e g o r i z a t i o n  d e ve lo p me n t a l  c o n t i n u u m .  
F u r t h e r m o r e ,  i f  t he  r e s p o n s e s  f r om a f r e e  word  a s s o c i a t i o n  t ask  
a re  c a t e g o r i z e d  i n t o  e i t h e r  p a r a d i g m a t i c  or  s y n t a g m a t i c ,  an 
i n v e s t i g a t i o n  o f  p a r a d i g m a t i c  s h i f t  as i t  o c c u r s  in young c h i l d r e n  
i s  n o t  a c c o m p l i s h e d .
A m o d i f i c a t i o n  o f  the f r e e  wor d  a s s o c i a t i o n  p r o c ed u r e  was 
used by E r v i n  ( 1 9 6 1 ) .  E r v i n  p r e s e n t e d  c h i l d r e n  w i t h  a s t i m u l u s  
wor d  and then asked them t o  make a f o r c e d  c h o i c e  between two o t h e r  
w o r d s  as t o  w h i c h  wor d r e l a t e d  b e s t  t o  the s t i m u l u s  w o r d .  The 
r e s u l t s  were c ompar ab le  t o  the Brown and B e r k o ' s  ( I 9 6 0 )  r e s u l t s .
By u t i l i z i n g  a f o r c e d  c h o i c e  word a s s o c i a t i o n  p a rad ig m,  the 
s u b j e c t s  were l i m i t e d  a g a i n  in the p o s s i b l e  c h o i c e s  and l i m i t e d  in 
e x p r e s s i n g  the  s e m a n t i c  r e l a t i o n s h i p s  wh i ch  t he y  m i g h t  have 
i d e n t i f i e d  between the  s t i m u l u s  w or ds  and o t h e r  w o r d s .  I f  the 
i n v e s t i g a t o r  had p r o v i d e d  s u b j e c t s  w i t h  two words  and asked them 
how t h e y  were r e l a t e d ,  the s u b j e c t s  w ou ld  then have had the 
o p p o r t u n i t y  t o  p roduce  more than one response  i f  t h ey  i d e n t i f i e d  
more than one a s s o c i a t i o n .  T h i s  m o d i f i c a t i o n  may have p r oduced  
d i f f e r e n t  and more a c c u r a t e  p e r f o r ma nc e  o f  the p a r a d i g m a t i c  s h i f t .
A l t h o u g h  r e s e a r c h e r s  have c o n s i s t e n t l y  p r e s e n t e d  d a t a  wh i ch  
c l e a r l y  r e f l e c t e d  p a r a d i g m a t i c  r e s p o n se s  t o  noun s t i m u l i  a t  a l l
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ages (Brown & B e r k o , I 9 6 0 ;  E r v i n ,  1 96 1) ,  many r e s e a r c h e r s  have 
assumed t h a t  nouns u n de rg o  a s i m i l a r  s y n t a g m a t i c -  p a r a d i g m a t i c  
s h i f t  as do a d j e c t i v e s  ( Mo ran ,  1974;  Pa lermo & J e n k i n s ,  1963;  
Emerson 4 G e k o s k i ,  1 9 7 6 ) .  I n  a r e v i e w  o f  r e s e a r c h  and t h e o r y  
r e l a t e d  t o  the s y n t a g m a t i c -  p a r a d i g m a t i c  s h i f t ,  Ne l s o n  ( 1977)  
n o t e d  t h a t  the  k i n d s  o f  r e l a t i o n s h i p s  w h i c h  nouns " e n t e r  i n t o  
ap pe ar  t o  be p r i m a r i l y  p a r a d i g m a t i c  ( i . e . , c a t e g o r i e s ,  c o o r d i n a t e s ,  
p a r t - w h o l e s ) " ( p . 1 1 0 ) .  She a l s o  n o t e d  t h a t  s i t u a t i o n a l  r e l a t i o n s  
( a c t i o n ,  f u n c t i o n s ,  l o c a t i o n s )  were l i k e l y  t o  be s y n t a g m a t i c  in 
n a t u r e .  T h i s  o b s e r v a t i o n  c o r r e s p o n d e d  t o  Lippman ( 1 971 )  r e s u l t s .
Lippman ( 1 9 71 )  i n v e s t i g a t e d  c h i l d r e n ' s  s e m a n t i c  a b i l i t i e s  
u s i n g  a f r e e  word  a s s o c i a t i o n  t a s k  and a w o r d - p a i r  t a s k .  Lippman 
used t he  expanded d e f i n i t i o n  o f  p a r a d i g m a t i c  in o b t a i n i n g  and 
a n a l y z i n g  h i s  d a t a .  The s u b j e c t s  were k i n d e r g a r t e n e r s ,  second and 
f o u r t h  g r a d e r s ,  and c o l l e g e  s t u d e n t s .  The f r e e  word  a s s o c i a t i o n  
was c o n d u c t e d  in the same manner  as in the Brown and Berko  ( 1960)  
s t u d y  w i t h  t he  e x c e p t i o n  o f  u s i n g  the  expanded d e f i n i t i o n s  o f  
p a r a d i g m a t i c  d u r i n g  d a t a  a n a l y s i s .  The w o r d - p a i r  t a s k  i n v o l v e d  two 
w o r d s  b e i n g  p r e s e n t e d  s i m u l t a n e o u s l y  t o  a s u b j e c t .  The s u b j e c t  
was then  asked t o  g i v e  as many r e a s on s  as t h e y  c o u l d  f o r  why the 
two w o r d s  went  t o g e t h e r .  The s t i m u l i  c o n s i s t e d  o f  a 12- wor d l i s t  
(6  nouns and 6 a d j e c t i v e s ) .  The r e s u l t s  i n d i c a t e d  t h a t  more 
q u a l i t a t i v e  i n f o r m a t i o n  on a c h i l d ' s  d eve l opmen t  o f  s y n t a g m a t i c  
and p a r a d i g m a t i c  r e l a t i o n s  c o u l d  be o b t a i n e d  i f  the r e s p on s es  
g i v e n  in bo th  t a s k s  were a n a l y z e d  a c c o r d i n g  t o  n o m i n a l ,  
p e r c e p t u a l ,  r e l a t i o n a l ,  and f u n c t i o n a l  c h a r a c t e r i s t i c s .  T h i s
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i n f o r m a t i o n  l e d  Emerson and Gekoski  <1976) t o  i n v e s t i g a t e  the 
d e v e l o p m e n t  o f  p a r a d i g m a t i c  and s y n t a g m a t i c  r e l a t i o n s  in c h i l d r e n  
u s i n g  an expanded d e f i n i t i o n  o f  p a r a d i g m a t i c .
Emerson and Gekosk i  (1976)  c o n c l u d e d  wor d  a s s o c i a t i o n  t a s k s  
were i n a d e q u a t e  f o r  e l i c i t i n g  i n f o r m a t i o n  on the g en er a l  
d e v e l o p m e n t a l  t r e n d  as w e l l  as b e i n g  i n ad eq ua te  in d e t e r m i n i n g  
s p e c i f i c a l l y  wha t  t yp e  o f  r e l a t i o n s h i p s  c h i l d r e n  o f  any age 
a c t u a l l y  f o r m .  In  an a t t e m p t  t o  b e t t e r  d e f i n e  the  d e v e l op men ta l  
t r e n d  in c h i l d r e n  between the ages o f  3 y e a r s  and 9 y e a r s  11 
m o n t h s ,  t h e y  s t u d i e d  the  s y n t a g m a t i c  and p a r a d i g m a t i c  t r e n d s  u s i n g  
a w or d  a s s o c i a t i o n  t a s k .  In  a d d i t i o n ,  t h e y  added a p i c t u r e  
g r o u p i n g  t a s k  i n  o r d e r  t o  more a c c u r a t e l y  and p r e c i s e l y  d e s c r i b e  
the  p a r a d i g m a t i c  t r e n d .
Emerson and Gekoski  ( 1976)  r e d e f i n e d  p a r a d i g m a t i c  
a s s o c i a t i o n s  by encompass i ng  p e r c e p t u a l  and nomina l  
c h a r a c t e r i s t i c s  under  t he  term c a t e g o r i c a l  and r e l a t i o n a l  and 
f u n c t i o n a l  c h a r a c t e r i s t i c s  under  the  te rm i n t e r a c t i v e .  T h e i r  
i n v e s t i g a t i o n  used a p i c t u r e  g r o u p i n g  t a s k  and r e s p o ns e s  were 
a n a l y z e d  i n t o  i n t e r a c t i v e  and c a t e g o r i c a l  a s s o c i a t i o n s .  T h e i r  
r e s u l t s  were s i m i l a r  t o  Brown and Berko  ( 1 960 )  in t h a t  young 
c h i l d r e n  r es p on d ed  s y n t a g m a t i c a l 1 y and o l d e r  c h i l d r e n  r esponded 
p a r a d i g m a t i c a l 1 y t o  s t i m u l i  in f r e e  word  a s s o c i a t i o n  t a s k s .  In 
c o n t r a s t  t o  p r e v i o u s  r e s e a r c h ,  t h e y  f o u n d ,  u s i n g  the p i c t u r e  
g r o u p i n g  t a s k ,  t h a t  c h i l d r e n  were n o t  f o r m i n g  s t r i c t l y  s y n t a g m a t i c  
r e l a t i o n s h i p s  between the age o f  3 and 5,  b u t  r a t h e r  i n t e r a c t i v e  
r e s p o n s e s  were o c c u r i n g  a t  t he  same t i me  as s y n t a g m a t i c  r e s p o n s e s .
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T h e i r  r e s u l t s  c e r t a i n l y  s u p p o r t e d  the  s y n t a g m a t i c - p a r a d i g m a t i c  
s h i f t  and t h e i r  p i c t u r e  g r o u p i n g  t a s k  p r o v i d e d  a p r o c ed u r e  f o r  
d e t e r m i n i n g  where  a c h i l d  m i g h t  be f u n c t i o n i n g  on the 
d e v e l o p m e n t a l  c o n t i n u u m .  A l t h o u g h  t h i s  p r o c e d u r e  was an 
i mprovement  o v e r  word  a s s o c i a t i o n  t a s k s  in t h a t  i t  a l l o w e d  f o r  
f u r t h e r  d e f i n i t i o n  o f  the d e v e l o p me n t a l  t r e n d ,  i t  was s t i l l  
l i m i t e d .  The c h i l d r e n  had t o  make a f o r c e d  c h o i c e  between f o u r  
p i c t o r i a l  s t i m u l i .  C o n s e q u e n t l y  the  ta s k  l i m i t e d  the  amount o f  
i n f o r m a t i o n  o b t a i n e d  f r o m the c h i l d r e n  w i t h  r e g a r d  t o  t h e i r  
c a t e g o r i z a t i o n a l  s k i l l s .  The c h i l d r e n  were f o r c e d  t o  choose 
e i t h e r  a c a t e g o r i c a l  m a t c h i n g  p i c t u r e ,  an i n t e r a c t i v e  m a t c h i n g  
p i c t u r e ,  o r  an u n r e l a t e d  a l t e r n a t i v e .  The p r o c e d u r e  d i d  n o t  a l l o w  
the c h i l d r e n  the o p p o r t u n i t y  t o  d e m o n s t r a t e  o t h e r  r e l a t i o n s h i p s  
w h i c h  t h e y  m i g h t  have known.  The n a t u r e  o f  the  ta s k  i n t e r f e r e d  
w i t h  a c c u r a t e l y  d e t e r m i n i n g  where each c h i l d  f u n c t i o n e d  on the 
d e v e l o p m e n t a l  c o n t i n u u m .  T h i s  c o u l d  have been remed i ed  by h a v i n g  
a c a t e g o r y  w h i c h  had s t i m u l i  w h i c h  r e p r e s e n t e d  b o th  a c a t e g o r i c a l  
and i n t e r a c t i v e  a s s o c i a t i o n .  T hu s ,  a need e x i s t s  t o  d e ve l op  a 
p r o c e d u r e  w h i c h  uses  p i c t o r i a l  s t i m u l i  t o  i n v e s t i g a t e  i n t e r a c t i v e  
and c a t e g o r i c a l  r e l a t i o n s ,  and w h i c h  a l l o w s  a c h i l d  m u l t i p l e  
o p p o r t u n i t i e s  t o  i d e n t i f y  the p r e d o m i n a n t  r e l a t i o n  and any o t h e r  
r e l a t i o n s  w h i c h  m i g h t  e x i s t  between s t i m u l i .
I n  summary,  i n o r d e r  t o  assess  s e m a n t i c  c a t e g o r i z a t i o n a l  
s k i l l s  i n  c h i l d r e n  a l o n g  the e n t i r e  d e v e l o p m e n t a l  c o n t i n u u m ,  
a c c u r a t e  n o r m a t i v e  d a t a  must  be o b t a i n e d .  As d e m o n s t r a t e d  a bo ve ,  
n o r m a t i v e  d a t a  o b t a i n e d  may n o t  be a c c u r a t e ,  i n p a r t  due to
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p r o b l e m s  in m e t h o d o l o g i e s  and a l a c k  o f  a p p r o p r i a t e  s t i m u l i .  
R e s e a r c h e r s  agree t h a t  a s h i f t  f r om s y n t a g m a t i c  r es p on s es  t o  
p a r a d i g m a t i c  r e s p o n s e s  in word  a s s o c i a t i o n  t a s k s  o c c u r s  w i t h  an 
i n c r e a s e  in age.  C u r r e n t l y ,  i n t e r a c t i v e  and c a t e g o r i c a l  r e s p o ns e s  
have been shown t o  c o e x i s t  w i t h i n  s y n t a g m a t i c  r e s p o n s e s .  However ,  
a p a u c i t y  o f  d a t a  e x i s t  wh i ch  d e f i n e s  t h i s  d e v e l op men ta l  t r e n d .  A 
need e x i s t s  t o  s i m p l i f y  the i n t e r a c t i o n  between m e t h o do l o gy  and 
s t i m u l i .  A f i r s t  s t e p  i s  t o  d e ve l op  a s e t  o f  s t i m u l i  cap ab le  o f  
e l i c i t i n g  the e n t i r e  d e ve lo p me n t a l  c on t i nu um  o f  semant ic  
c a t e g o r i z a t i o n  a b i l i t i e s .
S t a t e m e n t  o f  the Prob lem
A c c u r a t e  s e m a n t i c  c a t e g o r i z a t i o n  n o r m a t i v e  d a t a  are an 
i m p o r t a n t  assessment  t o o l  when e v a l u a t i n g  s ema nt i c  c a t e g o r i z a t i o n  
s k i l l s  in c h i l d r e n  w i t h  p o t e n t i a l  l anguage p r o b l e m s .  The o a t a  a i d  
in e s t a b l i s h i n g  a c h i l d ' s  l e v e l  o f  f u n c t i o n i n g  and d e t e r m i n i n g  
w h e t h e r  t h a t  c h i l d  i s  e l i g i b l e  f o r  language r e m e d i a t i o n  s e r v i c e s .  
The d a t a  a l s o  a i d  in the s e l e c t i o n  o f  a p p r o p r i a t e  t r e a t m e n t  
t a r g e t s .  Language l e a r n i n g  d i s a b l e d  p o p u l a t i o n s  have d i f f i c u l t y  
w i t h - c a t e g o r i z a t i o n  ( D innan  e t  a l ,  19 71 ) .  The e x i s t i n g  n o r m a t i v e  
d a t a  has been shown t o  be c o n t a m i n a t e d  by i nadequa t e  d e f i n i t i o n s ,  
i n t e r a c t i o n  between m e t h o d o l o g i e s ,  wh i ch  l i m i t  p o s s i b l e  r e s p o n s e s ,  
and s t i m u l i  w h i c h  l i m i t  r e s p on s es  (Emerson & G e k o s k i ,  1976;  
L ippman,  1 9 71 ) .  Thus a need e x i s t s  t o  r eexami ne  c l a s s i f i c a t i o n  
a b i l i t i e s  and e s t a b l i s h  a c c u r a t e  d e v e l o p me n t a l  i n f o r m a t i o n .  To do 
t h i s  the i n t e r a c t i o n  between m e t h o d o l o g i e s  and s t i m u l i  must  be
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d e f i n e d .  T h i s  goa l  can be a c h i e v e d  by - f i r s t  i d e n t i f y i n g  s t i m l u i  
w h i c h  w o u l d  be c a p ab l e  o f  m e a s u r i n g  r e s p on s es  a l o n g  the 
d e v e l o p m e n t a l  c o n t i n u u m .  T h e r e f o r e ,  the p u r p os e s  o f  the p r e s e n t  
s t u d y  were 1) t o  i d e n t i f y  f o r t y  p a i r s  o f  p i c t u r e s  i n  w h i c h  ten 
p a i r s  wer e c a p a b l e  o f  b e i n g  j u d g e d  as I n t e r a c t i v e ,  t en  as 
C a t e g o r i c a l ,  t en as Both I n t e r a c t i v e  and C a t e g o r i c a l ,  and ten as 
N o t  B e i n g  R e l a t e d ,  and 2) t o  v e r i f y  the s e l e c t i o n  o f  the f o r t y  
p a i r s  o f  p i c t u r e s  by d e t e r m i n i n g  the e x t e n t  t o  wh i ch  t h e y  e l i c i t e d  
r e s p o n s e s  in one o f  the f o l l o w i n g  c a t e g o r i e s :  I n t e r a c t i v e ,  
C a t e g o r i c a l ,  Both I n t e r a c t i v e  and C a t e g o r i c a l ,  o r  No R e l a t i o n .
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CHAPTER I I
METHODS
S u b j e c t s
Two g r ou ps  o+ s u b j e c t s  p a r t i c i p a t e d  in the p r e s e n t  s t u d y .  
Group 1 s u b j e c t s  p a r t i c i p a t e d  in a t ask  in wh i ch  t h e y  Judged the 
degree  t o  w h i c h  p a i r s  o f  p i c t u r e s  were I n t e r a c t i v e ,  C a t e g o r i c a l ,  
Both  I n t e r a c t i v e  and C a t e g o r i c a l ,  or  Not  R e l a t e d .  T h i s  t a s k  i s  
c a l l e d  the i d e n t i f i c a t i o n  t a s k .
Group 1 s u b j e c t s  were 20 a d u l t  u n d e r g r a d u a t e  s t u d e n t s ,  
g r a d u a t e  s t u d e n t s  and f a c u l t y  members who responded t o  a w r i t t e n  
r e q u e s t  f o r  s u b j e c t s  p o s t e d  in the U n i v e r s i t y -  o f  Montana 
Commun i ca t ion  S c i e n c e s  and D i s o r d e r s  D e pa r tm en t .  Group 1 s u b j e c t s  
had p a s s i n g  g r a d e s  in i n t r o d u c t o r y  c o l l e g e  c o u r s e s  in l i n g u i s t i c s  
and c h i l d  l anguage  a c q u i s i t i o n  as d e t e r m i n e d  by s e l f - r e p o r t .  No 
s u b j e c t  had more than one c o l l e g e  l e v e l  course  o f  wh i ch  the 
p r i m a r y  c o n t e n t  a r e a  was in s e m a n t i c s .
Group 2 s u b j e c t s  p a r t i c i p a t e d  in a ta s k  wh i ch  v e r i f i e d  the 
s e l e c t i o n  o f  the f o r t y  p a i r s  o f  p i c t u r e s  chosen f r om the 
i d e n t i f i c a t i o n  t a s k .  Group 2 s u b j e c t s  were 20 a d u l t s  f r om the 
M i s s o u l a  a r ea  who v o l u n t e e r e d  in r esponse  t o  a v e r b a l  r e q u e s t  by 
the  e x a m i n e r .  They had n o t  been e n r o l l e d  in c o l l e g e  c o u r s e s  in 
l i n g u i s t i c s ,  s e m a n t i c s ,  o r  c h i l d  l anguage a c q u i s i t i o n  as 
d e t e r m i n e d  by s e l f  r e o o r t .
S u b j e c t s  in b o t h  g r ou ps  met the f o l l o w i n g  c r i t e r i a .  A l l  
s u b j e c t s  were n a t i v e  s p e a k e r s  o f  E n g l i s h .  They were a d u l t s  who 
were a t  l e a s t  13 y e a r s  o f  age.  T h e i r  h e a r i n g  a c u i t y  was w i t h i n
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normal  l i m i t s  by s e l f - r e p o r t  ( Append i x  A ) .  These a d u l t s  had 
v i s u a l  a c u i t y  w i t h i n  normal  l i m i t s  o r  v i s i o n  was c o r r e c t e d  w i t h  
p r e s c r i p t i o n  l e n s e s  t o  b r i n g  t h e i r  v i s u a l  a c u i t y  w i t h i n  normal  
l i m i t s  as d e t e r m i n e d  by s e l f - r e p o r t  ( A p p en d i x  A ) .
The f o l l o w i n g  s e c t i o n  w i l l  d e s c r i b e  the s t i m u l i  and 
p r o c e d u r e s  used f o r  b o t h  the i d e n t i f i c a t i o n  t a s k  and the 
v e r i f i c a t i o n  t a s k .  Each t a s k  w i l l  be d i s c u s s e d  s e p a r a t e l y .
I d e n t i f i c a t i o n  Task
S t i m u l i  S e l e c t i o n
From an o r i g i n a l  pool  o f  1200 p i c t u r e s  f r om the commerc ia l  
s o u rc e  o f  P i c t u r e s  P l e a s e !  ( Abbat e  & La C h a p p e l l e ,  1979) ,  224 
p i c t u r e s  r e p r e s e n t i n g  nouns were s e l e c t e d  by the e x a m i n e r .  These 
p i c t u r e s  were chosen f ro m the  f o l l o w i n g  c h i l d h o o d  se ma n t i c  themes:  
h o u s e h o l d  i t e m s ,  t o y s ,  v e g e t a b l e s ,  f r u i t s ,  f o o d ,  p r o f e s s i o n a l s  
( e . g . ,  p o l i c e ,  d o c t o r s ,  n u r s e s ,  t e a c h e r s ) ,  s p o r t s ,  a n i m a l s ,  and 
t r a n s p o r t a t i o n .  The v o c a b u l a r y  l e v e l  ranged  f ro m p r e s c h o o l  t o  
l a t e  e l e m e n t a r y  s choo l  age (Abbat e  & La C h a p p e l l e ,  1979) .
P i c t u r e s  were then p a i r e d  t o g e t h e r .  The f o l l o w i n g  o p e r a t i o n a l  
d e f i n i t i o n s  were used t o  combine the  p a i r s  o f  p i c t u r e s  by the  
i n v e s t i g a t o r .  I f  a p a i r  o f  p i c t u r e s  had s i m i l a r  d e f i n i n g  
c h a r a c t e r i s t i c s  o r  b e l on g ed  t o  the same s u p e r o r d i n a t e  c a t e g o r y ,  
t h e y  were p a i r e d  as r e p r e s e n t i n g  a C a t e g o r i c a l  a s s o c i a t i o n .  Two 
p i c t u r e s  were p a i r e d  as r e p r e s e n t i n g  an I n t e r a c t i v e  a s s o c i a t i o n  i f  
a f u n c t i o n a l  ( e . g . ,  man- hammer) or  r e l a t i o n a l  ( e . g . ,  m a r r i e d ,  
o p p o s i t e s )  a s s o c i a t i o n  was e v i d e n t .  I f  a p a i r  o f  p i c t u r e s
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d e m o n s t r a t e d  b o t h  t y p e s  o f  a s s o c i a t i o n s ,  the p a i r  was then 
a s s i g n e d  t o  the Both I n t e r a c t i v e  and C a t e g o r i c a l  c a t e g o r y .  A p a i r  
o f  p i c t u r e s  r e p r e s e n t e d  No R e l a t i o n s h i p  i f  no i n t e r a c t i v e  or  
c a t e g o r i c a l  a s s o c i a t i o n s  were e v i d e n t .
Each p a i r  o f  w or ds  was r e p r e s e n t e d  w i t h  two s i m p l e  b l a c k  and 
w h i t e  l i n e  d r a w i n g s  on a b l a c k  8 . 5  x 11.0 i nch c a r d .  Each p a i r  
o f  p i c t u r e s  w i l l  be r e f e r r e d  t o  as a s t i m u l u s  p l a t e .  Thus ,  112 
s t i m u l u s  p l a t e s  were fo rmed ( Append i x  B) and d i v i d e d  by the 
i n v e s t i g a t o r  i n t o  one o f  f o u r  c a t e g o r i e s  wh i ch  were assumed t o  be 
c a p a b l e  o f  e l i c i t i n g  r e s p o n s e s  w h i c h  c o u l d  be c l a s s i f i e d  as 
I n t e r a c t i v e  <28 p l a t e s ) ,  C a t e g o r i c a l  <28 p l a t e s ) ,  Both I n t e r a c t i v e  
and C a t e g o r i c a l  <28 p l a t e s ) ,  o r  No R e l a t i o n  <23 p l a t e s ) .
These f o u r  s e t s  o f  112 p l a t e s  were then p r e s e n t e d  to  a 
c o n s u l t a n t  who was f a m i l i a r  w i t h  the s t u d y  and the d e f i n i t i o n s  o f  
t he a s s o c i a t i o n s .  The c o n s u l t a n t  was t r a i n e d  u s i n g  the above 
o p e r a t i o n a l  d e f i n i t i o n s  ( Append i x  C c o n t a i n s  the i n s t r u c t i o n s ) .
She was asked t o  i d e n t i f y  w h e t h e r  each s t i m u l u s  p l a t e  w ou ld  e l i c i t  
a C a t e g o r i c a l ,  I n t e r a c t i v e ,  Both R e l a t i o n s ,  o r  No R e l a t i o n  
r e s p o n s e .  I f  t he  e x p e r i m e n t e r  and the c o n s u l t a n t  d i s a g r e e d  as t o  
t he  l a b e l  o f  a s t i m u l u s  p l a t e ,  t h e y  then d i s c u s s e d  i t .  F o l l o w i n g  
the  d i s c u s s i o n ,  a s t i m u l u s  p l a t e  was e i t h e r  moved t o  an agreed 
upon c a t e g o r y  o r  d i s c a r d e d  f r om the s t u d y .  The examiner  and the  
c o n s u l t a n t  ag r eed  on the c l a s s i f i c a t i o n  o f  106 o f  112 s t i m u l u s  
p l a t e s .  Of the s i x  t h a t  were n o t  agreed  upon,  2 were r e a s s i g n e d  t o  
an a gr ee d  upon c a t e g o r y  and 4 were d i s c a r d e d .  From the 108 
p l a t e s ,  100 became s t i m u l i  f o r  the e x p e r i m e n t  and 8 became
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t r a i n i n g  i t e ms  -for t he  p r e s e n t  s t u d y .  The p i c t u r e s  wh i ch  were 
a s s i g n e d  as t r a i n i n g  i tems  were r a t e d  a t  the ex t reme ends o-f the 
c a t e g o r i c a l  and i n t e r a c t i v e  s c a l e s  d u r i n g  p r e l i m i n a r y  
i n v e s t  I g a t i o n s .
The Sca l e
Two - f i v e - p o i n t  Li  Kent  s c a l e s  were c o n s t r u c t e d .
The f i r s t  s c a l e  was l a b e l l e d  I n t e r a c t i v e  R e l a t i o n s .  I n t e r a c t i v e  
R e l a t i o n s  were o p e r a t i o n a l l y  d e f i n e d  as those r e l a t i o n s h i p s  wh i ch  
e x i s t  between two p i c t u r e s  based upon a f u n c t i o n a l  a s s o c i a t i o n  
( e . g . ,  man-hammer:  t he  man h i t  the n a i l  w i t h  a hammer) a n d / o r  a 
r e l a t i o n a l  a s s o c i a t i o n  ( e . g . ,  m a r r i e d ,  o p p o s i t e s ,  o r  c a t s  chase 
d o g s ) .  The second s c a l e  was l a b e l l e d  C a t e g o r i c a l  R e l a t i o n s .  A 
C a t e g o r i c a l  R e l a t i o n s h i p  was o p e r a t i o n a l l y  d e f i n e d  as one based 
upon nomina l  a s s o c i a t i o n s  ( b o t h  p i c t u r e s  are o f  f r u i t s ,  dogs,  
e t c . )  a n d / o r  p e r c e p t u a l  c h a r a c t e r i s t i c s  ( e . g . ,  b o th  are f u z z y ,  
have f o u r  l e g s ,  b a r k ) .  An o r d i n a l  s c a l e  c o n s i s t i n g  o f  f i v e  p o i n t s  
was use d:  1) n o t  r e l a t e d ,  2)  w e a k l y  r e l a t e d ,  3) m o d e r a t e l y  
r e l a t e d ,  4)  s t r o n g l y  r e l a t e d ,  and 5) e x t r e m e l y  r e l a t e d .  Both an 
i n t e r a c t i v e  and a c a t e g o r i c a l  s c a l e  were a s s i g n e d  t o  each s t i m u l u s  
p l a t e .  The s c a l e  on a r a t i n g  fo r m i s  l o c a t e d  in Append i x  D.
Two s c a l e s  were u t i l i z e d  t o  a l l o w  s u b j e c t s  t o  r es pon d  w i t h  
b o t h  an i n t e r a c t i v e  and c a t e g o r i c a l  a s s o c i a t i o n  i f  the s u b j e c t s  
saw b o t h  t y p e s  o f  a s s o c i a t i o n s .  I f  a c o n t i n u o u s  s c a l e  f r om 
i n t e r a c t i v e  t o  c a t e g o r i c a l  had been c o n s t r u c t e d ,  the s c a l e  w ou ld  
n o t  have a l l o w e d  f o r  the i d e n t i f i c a t i o n  o f  two a s s o c i a t i o n s  i f
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o b s e r v e d  by the s u b j e c t s .  A c o n t i n u o u s  s c a l e  w o u l d  have - forced 
the  s u b j e c t s  t o  make a c h o i c e  between the  two r e l a t i o n s .  The 
s u b j e c t s  m a n u a l l y  r e c o r d e d  t h e i r  r e sp on se s  on each s c a l e  by 
c i r c l i n g  the i n t e r v a l  wh i ch  t he y  t h o u g h t  r e p r e s e n t e d  the l e v e l  o f  
a s s o c i a t i o n  between the s t i m u l u s  p l a t e s  ( Ap pen d i x  E ) .
P r o c e d u r e s
The f o l l o w i n g  o p e r a t i o n a l  d e f i n i t i o n s  were used.  A 
c a t e g o r i c a l  a s s o c i a t i o n  was one wh i ch  was based on p e r c e p t u a l  and 
nomina l  c h a r a c t e r i s t i c s .  An i n t e r a c t i v e  a s s o c i a t i o n  was one w h i c h  
r e p r e s e n t e d  f u n c t i o n a l  o r  r e l a t i o n a l  a s s o c i a t i o n s .
S u b j e c t s  p a r t i c i p a t e d  in t h r e e  t a s k s :  a t r a i n i n g  t a s k ,  a 
p r a c t i c e  t a s k ,  and an i d e n t i f i c a t i o n  t a s k .  Each s u b j e c t  was seen 
i n d i v i d u a l l y .  In  t o t a l ,  t he t r a i n i n g ,  p r a c t i c e ,  and i d e n t i f i c a t i o n  
t a s k s  l a s t e d  a p p r o x i m a t e l y  30 m i n u t e s .  Each o f  these t a s k s  i s  
d e s c r i b e d  b e l ow .
The s t i m u l u s  p i c t u r e  p l a t e s  were r a ndo ml y  o r d e r e d  u s i n g  a 
random numbers t a b l e  f o r  each s u b j e c t .  T h i s  was done t o  o f f s e t  
p r e s e n t a t i o n  o r d e r  b i a s .
The I n t r o d u c t i o n  and T r a i n i n g  T as k .
The examine r  i n t r o d u c e d  h e r s e l f  and i n f o r m e d  the s u b j e c t  t h a t  
she w o u l d  l i k e  h i s / h e r  j ud g em en ts  on p a i r s  o f  p i c t u r e s .  The 
e x am in e r  t hen p r e s e n t e d  the person w i t h  a b r i e f  i n f o r m a t i o n  shee t  
w h i c h  o p e r a t i o n a l l y  d e f i n e d  c a t e g o r i c a l  and i n t e r a c t i v e  r e l a t i o n s  
between words  ( A p p e n d i x  F ) . The examiner  d e m o n s t r a t e d  the 
j ud g em en t  t a s k .  She p r e s e n t e d  a s t i m u l u s  p l a t e  and t o l d  the
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s u b j e c t  t h a t  based on the d e f i n i t i o n s ,  the p a i r  o f  p i c t u r e s  
e x h i b i t e d  a r e l a t i o n s h i p  w h i c h  w ou ld  sc or e  a 5 on the c a t e g o r i c a l  
s c a l e  ( e x c e p t i o n a l l y  r e l a t e d )  and a 1 on the i n t e r a c t i v e  s c a l e  
( n o t  r e l a t e d ) .  Three  o t h e r  s t i m u l u s  c a r d s  were p r e s e n t e d  wh i ch  
d e m o n s t r a t e d  v a r i o u s  a s s o c i a t i o n s .
The P r a c t i c e  T a s k .
Each s u b j e c t  was asked t o  j ud ge  4 p r a c t i c e  s t i m u l u s  p l a t e s  
on the  i n t e r a c t i v e  and c a t e g o r i c a l  s c a l e s  ( Append i x  F ) . Two s e t s  
o f  f o u r  s t i m u l u s  p l a t e s  were used f o r  p r a c t i c e .
I f  a s u b j e c t  r a t e d  the p r a c t i c e  p l a t e s  d i f f e r e n t l y  than t h a t  
w h i c h  was p r e d e t e r m i n e d  by the e x a m i n e r ,  the s u b j e c t  was asked t o  
e x p l a i n  h i s  an swe r .  T h i s  was done t o  d e t e r m i n e  whe the r  the 
s u b j e c t  d i d  n o t  assess  the s t i m u l u s  p l a t e  as a c l e a r  example o f  
each c a t e g o r y  or  w he t h e r  the s u b j e c t  d i d  no t  u n d e r s t a n d  the t a s k .  
I f  t he  examiner  d e t e r m i n e d  the s u b j e c t  d i d  n o t  u n d e r s t a n d ,  she 
s t a t e d  some o f  the  p o s s i b l e  r e l a t i o n s h i p s  wh i ch  c o u l d  e x i s t  
between the p i c t u r e s .  I f  the s u b j e c t ' s  r a t i n g s  matched the 
e x a m i n e r ' s  r a t i n g s  on t h r e e  o f  t he  f o u r  p r a c t i c e  p l a t e s ,  t he  
s u b j e c t  p roceded  t o  the i d e n t i f i c a t i o n  t a s k .  S u b j e c t s  who f a i l e d  
t o  r a t e  t h r e e  s t i m u l u s  p l a t e s  c o r r e c t l y ,  underwent  a n o t h e r  
t r a i n i n g  s e s s i o n  o f  f o u r  p l a t e s  f o l l o w i n g  the same p r o c e d u r e s  
p r e v i o u s l y  d e s c r i b e d .  I n d i v i d u a l s  whose r a t i n g s  on 3 o f  4 o f  the 
second s e t  o f  p r a c t i c e  s . t im u l u s  p l a t e s  d i d  n o t  match the 
e x a m i n e r ' s  r a t i n g s  a f t e r  the second t r a i n i n g  s ess ion  were n o t  
i n c l u d e d  in the s t u d y .  A l l  s u b j e c t s  who p a r t i c i p a t e d  in the
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p r a c t i c e  t a s k  advanced t o  p a r t i c i p a t e  in the s t u d y .  No s u b j e c t s  
were d i s c a r d e d .
I d e n t  i -f i c a t  i on Task .
Group 1 s u b j e c t s  were asked t o  r a t e  the degree t o  wh i ch  p a i r s  
O'f p i c t u r e s  were r e l a t e d  (Ap p en d ix  F) . I n  t h i s  t a s k .  Group 1 
s u b j e c t s  were p r e s e n t e d  w i t h  100 r andoml y  o r d e r e d  p a i r s  o-f 
i l l u s t r a t i o n s .  The s u b j e c t s  were asked t o  r a t e  each p a i r  on the 
i n t e r a c t i v e  and c a t e g o r i c a l  s c a l e s .  The examiner  p r e s e n t e d  each 
s t i m u l u s  p l a t e  i n d i v i d u a l l y .  The s u b j e c t ' s  r es p on s es  were s c o r ed  
m a n u a l l y  by the  s u b j e c t  on a s co re  s h e e t .
Measurement
The examine r  t r a n s f e r r e d  the s p e c i f i c  number c i r c l e d  f rom 
the  i n t e r a c t i v e  and c a t e g o r i c a l  s c a l e s ,  f o r  each s u b j e c t  on each 
s t i m u l u s  p l a t e .  T h i s  d a t a  was then a n a l y z e d .
A n a l y s i s
Means and s t a n d a r d  d e v i a t i o n s  f o r  i n t e r a c t i v e  and c a t e g o r i c a l  
r e s p o n s e s  f o r  the s u b j e c t s  p a r t i c i p a t i n g  in the i d e n t i f i c a t i o n  
t a s k  were c a l c u l a t e d  f o r  each s t i m u l u s  p l a t e .  The s t i m u l u s  p l a t e s  
were then r a nk  o r d e r e d  based on the means and s t a n d a r d  d e v i a t i o n s .
V e r i f i c a t i o n  Task 
S t i m u l i
S t i m u l i  f o r  t h i s  t a s k  c o n s i s t e d  o f  f o r t y  p a i r s  o f  v i s u a l l y  
d e p i c t a b l e  words  wh i ch  had been i d e n t i f i e d  f ro m the i d e n t i f i c a t i o n  
t a s k .  The 10 s t i m u l u s  p l a t e s  w h i c h  had the h i g h e s t  mean s c o r e  on
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the  i n t e r a c t i v e  s c a l e  and the l o w e s t  mean s co r e  on the c a t e g o r i c a l  
s c a l e  w i t h  the s m a l l e s t  s t a n d a r d  d e v i a t i o n s  were chosen to  
r e p r e s e n t  an i n t e r a c t i v e  a s s o c i a t i o n .  The 10 s t i m u l u s  p l a t e s  
w h i c h  had the l o w e s t  mean sco re  on the  i n t e r a c t i v e  s c a l e  and the 
h i g h e s t  mean s co re  on the c a t e g o r i c a l  s c a l e  w i t h  the s m a l l e s t  
s t a n d a r d  d e v i a t i o n s  were chosen t o  r e p r e s e n t  a c a t e g o r i c a l  
a s s o c i a t i o n .  The 10 s t i m u l u s  p l a t e s  wh i ch  had the h i g h e s t  means 
on b o t h  the i n t e r a c t i v e  and c a t e g o r i c a l  s c a l e s  w i t h  the s m a l l e s t  
s t a n d a r d  d e v i a t i o n s  were chosen t o  r e p r e s e n t  the c a t e g o r y  o-f b o t h  
i n t e r a c t i v e  and c a t e g o r i c a l  a s s o c i a t i o n s .  The 10 s t i m u l u s  p l a t e s  
w h i c h  had the l o w e s t  means on b o th  s c a l e s  w i t h  the s m a l l e s t  
s t a n d a r d  d e v i a t i o n s  were chosen t o  r e p r e s e n t  no r e l a t i o n .
P r o c e d u r e s
Group 2 s u b j e c t s  were seen i n d i v i d u a l l y  -for the v e r i f i c a t i o n  
t a s k .  The 40 s t i m u l u s  p l a t e s  were p r e s e n t e d  i n d i v i d u a l l y .  Each 
s u b j e c t  was i n s t r u c t e d  (A pp en d ix  G ) . Each s u b j e c t  was asked t o  
p r o v i d e  up t o  f i v e  r e a so ns  as t o  how the p a i r  o f  p i c t u r e s  were 
r e l a t e d .  I f  no r e l a t i o n  was a p p a r e n t  t he y  were i n s t r u c t e d  t o  
s t a t e  t h a t .  The p i c t u r e  p a i r s  were r a ndo ml y  o r d e r e d  f o r  each 
s u b j e c t .  The s u b j e c t ' s  r e s p on s es  were m a n u a l l y  r e c o r d e d  by the 
e x a m i n e r .
Measuremen t
A s c o r e r ,  o t h e r  than the e x a m i n e r ,  a s s i g n e d  each s u b j e c t ' s  
r e s p o n s e s  t o  the p i c t u r e  p a i r s  t o  e i t h e r  i n t e r a c t i v e ,  c a t e g o r i c a l ,  
b o t h  a s s o c i a t i o n  o r  no a s s o c i a t i o n  c a t e g o r i e s .  The f o l l o w i n g
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o p e r a t i o n a l  d e f i n i t i o n s  were used t o  a s s i g n  the r e s p o n s e s .  A 
s t i m u l u s  p l a t e  was a s s i g n e d  t o  the I n t e r a c t i v e  c a t e g o r y  i f  up t o  5 
r e s p o n s e s  o f  a s u b j e c t  d e s c r i b e d  the r e l a t i o n s h i p  between the 
p i c t u r e s  in t e r ms  o f  f u n c t i o n a l  or  r e l a t i o n a l  c h a r a c t e r i s t i c s .  A 
s t i m u l u s  p l a t e  was a s s i g n e d  t o  t he  C a t e g o r i c a l  c a t e g o r y  i f  up t o  5 
r e s p o n s e s  o f  a s u b j e c t  d e s c r i b e d  the r e l a t i o n s h i p  between the p a i r  
in t e r ms  o f  s u p e r o r d i n a t e  c a t e g o r i e s  or  s i m i l i a r  d e f i n i n g  
c h a r a c t e r i s t i c s .  A p a i r  o f  p i c t u r e s  was a s s i g n e d  t o  the Both 
c a t e g o r y  i f  t he  r e s p o n s e s  c o n t a i n e d  a t  l e a s t  one response  wh i ch  
c o u l d  be a s s i g n e d  t o  the I n t e r a c t i v e  c a t e g o r y  and one wh i ch  c o u l d  
be a s s i g n e d  t o  the  C a t e g o r i c a l  c a t e g o r y .  A s t i m u l u s  p l a t e  was 
a s s i g n e d  t o  the No R e l a t i o n  c a t e g o r y  i f  up to  5 resp on se s  o f  a 
s u b j e c t  d i d  n o t  r e p r e s e n t  e i t h e r  an i n t e r a c t i v e  or  a c a t e g o r i c a l  
r e l a t i o n .  Responses t h a t  c o u l d  n o t  be a s s i g n e d  t o  one o f  the 
f o u r  c a t e g o r i e s  were a s s i g n e d  t o  a m i s c e l l a n e o u s  c a t e g o r y .
Anal  y s i  s
A Co he n 's  kappa (Cohen,  1960) index o f  agreement  was 
c a l c u l a t e d .  T h i s  a n a l y s i s  was used t o  d e t e r m i n e  the e x t e n t  t o  
w h i c h  the s u b j e c t s '  r e s p o n s e s  t o  s t i m u l u s  p l a t e s  were r e l a t e d  to  
t he  c l a s s i f i c a t i o n  a s s o c i a t i o n s  w h i c h  were d e t e r m i n e d  in the 
i d e n t i f i c a t i o n  s t a g e  o f  the e x p e r i m e n t .
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RELIABILITY
T e s t - R e t e s t
I den t i f i c a t  ion T a s k .
A l t h o u g h  s u b j e c t s  were r an do ml y  s e l e c t e d  f o r  t e s t -  r e t e s t  
r e l i a b i l i t y ,  many s u b j e c t s  were u n a v a i l a b l e  t o  p a r t i c i p a t e  in the 
r e l i a b i l i t y  t a s k .  T hu s ,  7 o f  the 20 s u b j e c t s  who were a v a i l a b l e  
r e t u r n e d  two weeks a f t e r  t h e y  f i r s t  p a r t i c i p a t e d  in the 
i d e n t i f i c a t i o n  t a s k .  They were aga i n  i n s t r u c t e d  and p a r t i c i p a t e d  
as o u t l i n e d  in A p pen d i x  F . T e s t -  r e t e s t  r e l i a b i l i t y  was o b t a i n e d  
t o  d e t e r m i n e d  the c o n s i s t e n c y  o f  t he  s u b j e c t ' s  r a t i n g s  o f  the 
s t i m u l i  o v e r  t i m e .  Pearson p r o d u c t  moment c o r r e l a t i o n s  ( Q u a t t r o ,  
1987) were c a l c u l a t e d  t o  d e t e r m i n e  the c o n s i s t e n c y  o f  s u b j e c t s '  
r e s p o n s e s  a c r o s s  t i m e .
V e r i f i c a t i o n  Task
T e s t -  r e t e s t  r e l i a b i l i t y  was e s t a b l i s h e d  by r andoml y  s e l e c t e d  
7 o f  t he  20 s u b j e c t s  t o  r e t u r n  two weeks a f t e r  t h e y  had 
p a r t i c i p a t e d  in the  v e r i f i c a t i o n  t a s k .  They were aga i n  i n s t r u c t e d  
as o u t l i n e d  in A p p e n d i x  G. T e s t -  r e t e s t  r e l i a b i l i t y  was o b t a i n e d  
t o  d e t e r m i n e  the c o n s i s t e n c y  o f  the s u b j e c t ' s  r e sp on se s  t o  the 
s t i m u l i  o ve r  t i m e .  A Coh en 's  kappa (Cohen,  I 96 0 )  a n a l y s i s  was 
p e r f o r m e d  on the d a t a .
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Measurement  R e l i a b i l i t y
I d e n t i f i c a t i o n  t ask
I n t e r - o b s e r v e r  r e l i a b i l i t y  on the  i d e n t i f i c a t i o n  t a s k  was 
e s t a b l i s h e d  by h a v i n g  a second o b s e r v e r  s c o r e  25% o f  the s t i m u l u s  
p l a t e s .  Means and s t a n d a r d  d e v i a t i o n s  were c a l c u l a t e d  f o r  the 
s c o r i n g  o f  t he  p l a t e s .  The measurements  o b t a i n e d  were then 
compared t o  the  e xa mi ne r  s c o r e s  u s i n g  a Pearson p r o d u c t  moment 
c o r r e l a t i o n  ( Q u a t t r o ,  1 9 8 7 ) .
V e r i f i c a t i o n  Task
I n t e r - o b s e r v e r  r e l i a b i l i t y  was e s t a b l i s h e d  by h a v i n g  the 
e x a m i n e r  r e - c 1 a s s i f y 25% o f  the s u b j e c t s '  r e s p o n s e s .
I n t e r - s c o r e r  r e l i a b i l i t y  was c a l c u l a t e d  between the e x a m i n e r ' s  
coded r e s p o n s e s  and o r i g i n a l  s c o r e r ' s  coded r es p on s es  u s i n g  a 
Cohen kappa (Cohen,  1960) c o e f f i c i e n t  o f  ag r eemen t .
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CHAPTER I I I
RESULTS
The p u r p o s e s  o-f the p r e s e n t  s t u d y  were 1) t o  i d e n t i f y  - f o r t y  
p a i r s  o f  p i c t u r e s  in w h i c h  ten  p a i r s  were c a p a b l e  o f  b e i n g  j u d g e d  
as I n t e r a c t i v e ,  t en  as C a t e g o r i c a l ,  t en  as Both  I n t e r a c t i v e  and 
C a t e g o r i c a l ,  and ten as N o t  Be ing  R e l a t e d ,  and 2) t o  v e r i f y  t he  
s e l e c t i o n  o f  the  f o r t y  p a i r s  o f  p i c t u r e s  by d e t e r m i n i n g  the e x t e n t  
t o  w h i c h  t h e y  e l i c i t e d  r e s p o n s e s  in one o f  t he  f o l l o w i n g  
c a t e g o r i e s :  I n t e r a c t i v e ,  C a t e g o r i c a l ,  Both I n t e r a c t i v e  and 
C a t e g o r i c a l ,  o r  No R e l a t i o n .  The r e s u l t s  o b t a i n e d  in the 
i d e n t i f i c a t i o n  t a s k  and i n  the v e r i f i c a t i o n  t a s k  w i l l  each be 
d i s c u s s e d .
I d e n t  i f  i c a t  i on Task
Means and s t a n d a r d  d e v i a t i o n s  f o r  i n t e r a c t i v e  and c a t e g o r i c a l  
r e s p o n s e s  were c a l c u l a t e d  f o r  each s t i m u l u s  p l a t e  ( Append i x  H ) . 
The mean s co r e  f o r  each s t i m u l u s  p l a t e  on b o t h  the i n t e r a c t i v e  and 
c a t e g o r i c a l  s c a l e s  were then p l o t t e d  and F i g u r e  2 c o n t a i n s  a 
g r a p h i c  r e p r e s e n t a t i o n .  A l t h o u g h  the s u b j e c t s  r a t e d  the p a i r s  o f  
p i c t u r e s  on a f i v e  p o i n t  L i k e r t  s c a l e ,  the s c a l e  was e x t en ded  f o r  
g r a p h i c  c l a r i t y .  F i g u r e  2 r e p r e s e n t s  the i n t e r s e c t i o n  o f  the mean 
s c o r e s  f o r  each s t i m u l u s  p l a t e  on the  i n t e r a c t i v e  and c a t e g o r i c a l  
s c a l e s .  F o r t y  s t i m u l u s  p l a t e s  were ch osen ,  as i d e n t i f i e d  by the 
s u b j e c t s ,  as the b e s t  e x e m p l a r s  o f  f o u r  c a t e g o r i e s  ( I n t e r a c t i v e ,  
C a t e g o r i c a l ,  Both  I n t e r a c t i v e  and C a t e g o r i c a l ,  and No R e l a t i o n ) .  
T a b l e  1 l i s t s  the s t i m u l u s  p l a t e s  w h i c h  were chosen t o  r e p r e s e n t  
each o f  t he  4 c a t e g o r i e s .
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TABLE 1
V e r i f i c a t i o n  Task  S t i m u l i  
ASSOCIATIONS I n t e r a c t i v e C at geo r  i c a l
P l a t e #  /  Words 1 Mean 
1
S.D. Mean S.D.
1
I n t e r a c t i v e  1
79 .  e 1e p h a n t - p e a n u t 1 4 . 3 5 0.357071 1 .45 0 .739932
81.  d o g - s t i c k 1 4 . 4 5 0.453835 1.1 0-.3
3 2 .  r a b b i t - c a r r o t 1 4 . 9 0 . 3 1 . 3 0 .714143
84 .  monkey-banana 1 4 . 8 5 0.357071 1 .4 5 1.023474
8 9.  can o p e n e r - c a n 1 5 . 0 0 . 0 1 . 9 1 .178983
9 1.  t r e e - s a w 1 4 . 5 5 0.589491 1.1 0 . 3
9 3 .  l a d y - i r o n 1 4 . 7 5 0 .422495 1 .2 0 . 87 173
94 .  t r e e - b e a v e r 1 4 . 7 5 0 .53419 1 .7 0 .953939
95 .  d e e r - g u n 1 4 . 4 5 0 .7792149 1 .3 0 .731025
93.  k i t t e n - y a r n 1 4 . 5 5  
1
0 .443954 1 .2 0 .509902
1
C a t e g o r i c a l  1
1 . w a t c h - c 1ock 1 1 .2 0 . 4 5 . 0 0 .0
2.  p e a r - g r a p e s 1 1 .2 0 . 4 4 . 9 0 . 3
7 .  p o t a t o - c o r n 1 1 .3 0 .781025 4 . 8 0 . 4
13.  k a n g a r o o - g i r a f f e 1 1 . 2 0 .509902 4 . 7 5 0 .422495
13.  couch c h a i r i 1 .4 0 .734847 4 . 9 0 . 3
19.  g r a n d m o t h e r - g l r  1 1 1 .3 5 0.792149 4 . 9 5 0 .217945
20 .  c a k e - p i e 1 1 .05 0.217945 4 . 8 5 0.357071
21 .  egg b e a t e r - t o a s t e r 1 1.1 0 .43589 4 . 8 0 . 4
22.  s k i r t - d r e s s 1 1.1 0 . 3 4 . 9 0 . 3
25.  h a m b u r g e r - h o t  dog 1 1.1 0 . 3 4 . 8 5 0 .357071
Both 
3 .  m o p-b u ck e t  
24 .  t o o t h b r u s h - t o o t h p a s t e  
5 1 .  p a d d i e - c a n o e  
57 ,  p a n t s - b e l t -
62.  1 i g h t b u lb - 1 a m p
66,  s h o u e l - w h e e l b a r r e l
67.  c h a i r - t a b l e
63.  c a t e r p i l l a r - b u t t e r - f l y  
71 .  t r e e - 1  ea-f
75 .  p a j n t b r u s h - p a i n t
Ne I t h e r  
2 7 .  k i t e - b u s
3 3.  t o m a t o - b e nc h
3 4.  vacuum-on ion 
37 .  s q u i r r e l - s h i r t  
3 9 .  g r a s s h o p p e r - c 1ock
41.  te 1e phone- sock
42.  s c i s s o r s - s n a i 1 
44.  l amb-shoe
47.  Q o o s e - b a l l
43 .  t u r k e y - b o a t
4 . 2 1 .4 4 . 5 5 0 .739932
5 . 0 0 .0 4 . 5 0 .921954
4 . 8 0 .87173 4 . 3 1.1
4 . 3 5 1 .041838 4 . 1 5 1 .19478
4 . 5 5 0.973394 4.1 0 .994987
4.1 1.135782 4 . 5 0 . 7 4 1 4 2
3 . 9 5 * 1 .32193 4 . 8 0 . 4
4 . 4 1.240947 4 . 4 0 . 8
4.1 1 .3 4 . 4 0 . 8 40 23 3
4 . 9 5 0 .217945 4 .0 1 .30384
1 .0 0 .0 1 .05 0 .2 17 94 5
1 .05 0 .217945 1 .0 0 .0
1 .0 0 .0 1 .0 0 .0
1 .0 0 .0 1 .0 0 . 0
1 .05 0 .217945 1 .0 0 . 0
1 .0 0 .0 1 .0 0 . 0
1 .0 0 .0 1 .0 0 .0
1 .0 0 .0 1 . 05 0 .2 17 94 5
1 .0 0 .0 1 .0 0 .0
1 .05 0 .217945 1.0 0 . 0
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Figure.2. Identification Task Means and Standard Deviations.
The scale points of 1-5 indicate the Likert Scale used for rating. The scale was then expanded for graphic representation.
*Means
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I n s p e c t i o n  o f  the  d a t a  in F i g u r e  2 i n d i c a t e d  t h a t  s u b j e c t s  were 
c a p a b l e  o f  r a t i n g  each p a i r  o f  p i c t u r e s  d i s c r i m i n a n 1 1 y . Best  
e x e m p l a r s  o f  t he  C a t e g o r i c a l  and No R e l a t i o n  s t i m u l u s  p l a t e s  were 
c l e a r l y  i d e n t i f i e d  and t hese  have been i d e n t i f i e d  in F i g u r e  3 .  The 
I n t e r a c t i v e  c a t e g o r y  d i d  n o t  have the  same e x t e n t  o f  c l u s t e r i n g  a t  
t he  e x t r e m i t i e s  b u t  r a t i n g s  o b t a i n e d  d i d ,  however ,  a l l o w  f o r  10 
p a i r s  o f  p i c t u r e s  t o  be chosen as b e s t  exampl es  o f  the c a t e g o r y .  
Judges  appe ar ed  t o  r a t e  p i c t u r e s  in the Both  c a t e g o r y  some what  
l e s s  than  the ex t r eme  ends o f  the i n t e r a c t i v e  and c a t e g o r i c a l  
sea l  e s .
The e x am in e r  chose those  s t i m u l u s  p l a t e s  wh i ch  had the 
h i g h e s t  means on the  i n t e r a c t i v e  s c a l e  w i t h  the l o w e s t  mean on the  
c a t e g o r i c a l  s c a l e  t o  r e p r e s e n t  an I n t e r a c t i v e  a s s o c i a t i o n  in the 
v e r i f i c a t i o n  t a s k  ( b o t t o m  l e f t  hand c o r n e r  o f  F i g u r e  3 . )  .
S t i m u l u s  p l a t e s  w i t h  the h i g h e s t  mean on the c a t e g o r i c a l  s c a l e  and 
the  l o w e s t  mean on the i n t e r a c t i v e  s c a l e  were chosen t o  r e p r e s e n t  
the  C a t e g o r i c a l  a s s o c i a t i o n  ( t o p  l e f t  hand c o r n e r  o f  F i g u r e  3 ) .  
Those s t i m u l u s  p l a t e s  w h i c h  had the h i g h e s t  means on b o t h  the  
i n t e r a c t i v e  and c a t e g o r i c a l  s c a l e s  were chosen t o  r e p r e s e n t  the 
c a t e g o r y  o f  Bo th  a s s o c i a t i o n  ( t o p  r i g h t  hand c o r n e r  o f  F i g u r e  3 ) .  
Those p i c t u r e s  w h i c h  had the l o w e s t  means on bo th  s c a l e s  were 
chosen t o  r e p r e s e n t  No R e l a t i o n  ( b o t t o m  l e f t  hand c o r n e r  o f  F i g u r e  
3 > . The d a t a  i n d i c a t e d  t h a t  f o r t y  p a i r s  o f  p i c t u r e s  f r om the 100 
p a i r s  c o u l d  be i d e n t i f i e d  as c a p ab l e  o f  b e i n g  j u dg ed  as 
I n t e r a c t i v e ,  C a t e g o r i c a l ,  Both I n t e r a c t i v e  and C a t e g o r i c a l ,  and No 
R e l a t i o n .
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Figure-3. Means of identification task stimuli chosen for the 
verification task. The lower left corner represents No relation. The lower right corner represents. Categorical relation. The upper 
left corner represents Interactive relation and the upper right 
corner Both relation. Pairs of words receiving the same value 
were superimposed on one another so that ten stars are not 
ioclosed in each circle.
* Means
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
34
Some o-f t he  s t i m u l u s  p l a t e s  c o u l d  have been d i f f i c u l t  t o  
c l a s s i f y .  For  e x am pl e ,  s h o u l d  a s t i m u l u s  p l a t e  w i t h  an 
i n t e r a c t i v e  mean o f  5 . 0  and a c a t e g o r i c a l  mean o f  1 . 5  be chosen o r  
an I n t e r a c t i v e  mean o f  4 . 5  and a c a t e g o r i c a l  mean o f  1 . 0 .  The 
I n v e s t i g a t o r  a r b i t r a r i l y  d e c i d e d  t o  choose the s t i m u l u s  p l a t e  w i t h  
t he  h i g h e s t  mean on the s c a l e  o f  the  c a t e g o r y  t h a t  the s t i m u l u s  
was I n t e n d e d  t o  r e p r e s e n t .  Thus ,  i f  an i n t e r a c t i v e  s t i m u l u s  p l a t e  
was b e i n g  s o u g h t ,  t he  s t i m u l u s  p l a t e  wh i ch  had an i n t e r a c t i v e  mean 
o f  5 . 0  w o u l d  be chosen o v e r  the s t i m u l u s  p l a t e  o r  4 . o ,  even though 
t he  c a t e g o r i c a l  mean was h i g h e r .  One e x c e p t i o n  t o  t h i s  was I f  the
5 . 0  i n t e r a c t i v e  s t i m u l u s  p l a t e  had a c a t e g o r i c a l  sc o re  o f  2 . 0  o r  
g r e a t e r  ( i . e .  s t i m u l u s  p l a t e  # 54 -  b o n e - d o g ) .  The s t i m u l u s  p l a t e  
t h a t  had a mean i n t e r a c t i v e  scor e  o f  4 . 5  b u t  a mean l e s s  than 2 . 0  
w o u l d  be chosen ( i . e .  s t i m u l u s  p l a t e  # 95 -  d e e r - g u n ) .  No 
s t i m u l u s  p l a t e s  were chosen e i t h e r  f o r  the I n t e r a c t i v e  s t i m u l u s  
c a t e g o r y  o r  the C a t e g o r i c a l  s t i m u l u s  c a t e g o r y  i f  t h e y  had a mean 
s c o r e  o f  2 .0  o r  g r e a t e r  on the o p p o s i t e  s c a l e  because t h e y  were 
seen by the s u b j e c t s  as b e i n g  w e a k l y  r e l a t e d  and were n o t  chosen 
t o  r e p r e s e n t  one o f  t he  b e s t  e x emp la r s  o f  t he  o p p o s i t e  c a t e g o r i e s .  
The e xa mi ne r  was f o r c e d  t o  choose one p i c t u r e  wh i ch  was r a t e d  l e s s  
than  4 . 0  on the  i n t e r a c t i v e  s c a l e  t o  a c t  as a s t i m u l u s  f o r  t he  
v e r i f i c a t i o n  t a s k  ( p l a t e #  6 7 -  c h a i r - t a b l e ) .
V e r i f i c a t i o n  Task
In o r d e r  t o  v e r i f y  the e x t e n t  t o  wh i ch  the f o r t y  p a i r s  o f  
p i c t u r e s  s e l e c t e d  f r o m  the  i d e n t i f i c a t i o n  t a s k  were l i k e l y  t o
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
35
e l i c i t  r e s p o n s e s  In one o-f the - f o l l o w i n g  c a t e g o r i e s :  I n t e r a c t i v e ,  
C a t e g o r i c a l ,  Both  I n t e r a c t i v e  and C a t e g o r i c a l ,  o r  No R e l a t i o n ,  a 
C o h e n ' s  kappa (Cohen,  1960) c o e f f i c i e n t  o f  agreement  was
c a l c u l a t e d  between the p r e d i c t e d  outcome and the a c t u a l  r e sp on se s  
by t he  s u b j e c t s  ( T a b l e  2 ) .  The Coh en 's  kappa c o e f f i c i e n t  o f  
ag ree me nt  f o r  t he  v e r i f i c a t i o n  d a t a  was . 63 .  T a b l e  3 c o n t a i n s  
w h i c h  p l a t e s  were ag r ee d  upon and w h i c h  p l a t e s  were n o t  agreed 
u pon .  T a b l e  2 d e m o n s t r a t e s  t h a t  191 o u t  o f  200 r es p on s es  t o  a p a i r  
o f  p i c t u r e s  i d e n t i f i e d  as l i k e l y  t o  e l i c i t  c a t e g o r i c a l  r e sp on se s  
were  j u d g e d  as such .  The ten  p i c t u r e s  w h i c h  were i d e n t i f i e d  as 
c a p a b l e  o f  e l i c i t i n g  i n t e r a c t i v e  r e s p o n se s  t o  t he  p a i r s  o f  
p i c t u r e s  d i d  so 163 r e s p o n s e s  ou t  o f  a p o s s i b l e  200.  T h e r e f o r e  
b o t h  the  i n t e r a c t i v e  a s s o c i a t i o n  s t i m u l i  and c a t e g o r i c a l  
a s s o c i a t i o n  s t i m u l i  e l i c i t e d  82% o f  t hose a s s o c i a t i o n s  in those 
p o s s i b l e  c o n t e x t s .  However ,  o n l y  51% o f  the r e s p o n s e s  g i v e n  t o  
s t i m u l i  i d e n t i f i e d  as c a p ab l e  o f  e l i c t i n g  b o t h  a s s o c i a t i o n s  
a c t u a l l y  e l i c t e d  b o t h  a s s o c i a t i o n s .  S u b j e c t s  r esponded  w i t h  no 
r e l a t i o n  135 t i m e s  o u t  o f  a p o s s i b l e  200 o p p o r t u n i t i e s .
The C oh en 's  kappa l e v e l  o f  agreement  i n d i c a t e s  a " s u b s t a n t i a l  
a g r e e m e n t " .  As n o t e d  in S h e l l  en ( 1985)  " i f  the agreement  i s  be low 
.70 t h e  r e s e a r c h e r  s h o u l d  c o n s i d e r  the p o s s i b i l i t i e s  t h a t  the 
c a t e g o r i e s  a re  n o t  c l e a r l y  d e f i n e d  " ( p .  2 3 ) .  T h i s  i ssue  w i l l  be 
d i s c u s s e d  in t he  n e x t  c h a p t e r .
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Table 2
F re qu en cy  o f  Agreement  and D i sagr eement  
Between P r e d i c t e d  Responses and V e r i f i c a t i o n  Responses 
Coh en 's  kappa C o e f f i c i e n t
Cateoory In te r a c t i v e
V e r i  f  i c a t  i
Ca tegor ica l
on  T a s k
Both
R e s p o n s e s
N e ith e r  To ta l
I n t e r a c t i v e 163. 0 34 3 200
C a tego r ica l 3 191 6 0 200
P re d ic te d Both 78 20 102 0 200
Responses
jNe i the r 22 35 8 135 200
To ta l 5 266 246 150 270 t4= 800
Fo= !591 Fo (Frequency o f  Occurrence)
Fc= 233
Cohen's kappa = .63
Fc (Frequency o f  Chance)
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T a b l e  3
DATA FROM VERIFICATION TASK 
NUMBER OF RESPONSES OCCURRING FOR CLASSIFICATION CATEGORIES
I d e n t i f i e d  C a tego r ies  
P la te  # -  Word P a irs
C a tego r ies  o f  Ac tua l V e r i f i c a t i o n  Responses 
INTERACTIVE CATEGORICAL BOTH NO RELATION
1
BOTH 1
3 . mop-bucket 6 3 11 0
24. to o th b ru s h - to o th p a s te 2 5 13 0
51. paddle-canoe 7 0 13 0
57. p a n ts - b e l t 8 0 12 0
62. 1 i gh tbu l b-1 anip 8 1 11 0
66. sh o ve l-w hee lba rre l 3 5 12 0
67. c h a i r - t a b le 8 2 10 0
68. c a t e r p i l l a r - b u t t e r f l y 11 2 7 0
71. t re e -1 e a f 12 I 7 0
75. p a in tb ru s h -p a in t 13 1 6 0
INTERACTIVE 1
79. e lephan t-peanu t 15 0 5 0
81. d o g -s t ic k 18 0 1 1
82. r a b b i t - c a r r o t 15 0 5 0
84. monkey-banana 16 0 4 0
89. can opener-can 16 0 4 0
91. t ree -saw 14 0 6 0
93. la d y - i r o n 19 0 0 1
94. t ree -beave r 16 0 3 1
95. deer-gun 18 0 2 0
98. k i t t e n - y a r n 16 0 4 0
CATEGORICAL 1
1. w a tch -c lo c k 0 20 0 0
2 . pear-g rapes 0 20 0 0
7. p o ta to -c o rn 0 20 0 0
13. k a n g a ro o -g i ra f fe 0 20 0 0
18. c o u ch -c h a ir 0 20 0 0
19. g ra n d m o th e r -g ir l 3 13 4 0
20. cake -p ie 0 20 0 0
21. egg b e a te r - to a s te r 0 20 0 0
22. s k i r t - d r e s s 0 18 2 0
25. hamburger-hot dog 0 20 0 0
NO RELATION 1
27. k i t e - b u s 0 7 0 13
33. tomato-bench 1 2 1 16
36. vacuum-on ion 4 2 1 12
37. s q u i r r e l - s h i r t 3 3 12
39 . g rasshopp e r-c lock 4 2 14
41. te lephone-sock 1 • 2 1 16
42. s c is s o r s - s n a i1 0 6 1 13
46. lamb-shoe 2 4 14
47. goose -ba l l 0 6 1 13
48. tu rk e y -b o a t 7 1 1 11
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RELIABILITY
T e s t - R e t e s t  R e l i a b i l i t y
I d e n t i f i c a t i o n  Task
The Pearson c o r r e l a t i o n  c o e f f i c i e n t s  ( Q u a t t r o ,  1987) o f  
t e s t - r e t e s t  r e l i a b i l i t y  o f  7 s u b j e c t s '  r e s p o n s e s  t o  s t i m u l u s  
p l a t e s  on the  i n t e r a c t i v e  and c a t e g o r i c a l  s c a l e s  between the f i r s t  
and second r a t i n g  s e s s i o n s  were computed .  As seen in T ab l e  4,  
i n d i v i d u a l  c o e f f i c i e n t s  o f  c o r r e l a t i o n  a c r o s s  s u b j e c t s  and 
s e m a n t i c  r e l a t i o n s  ra nge d  f r o m  0 .7 0  t o  0 . 9 5 .  The mean c o e f f i c i e n t  
o f  c o r r e l a t i o n  was 0 . 3 5 .  These r e s u l t s  were s t a t i s t i c a l l y  
s i g n i f i c a n t  a t  the 0.01 l e v e l .  These r e s u l t s  i n d i c a t e d  t h a t  
s u b j e c t s '  r a t i n g s  o f  t he  s t i m u l i  ove r  t ime were s i g n i f i c a n t l y  
c o n s i  s t e n t .
V e r i f i c a t i o n  Task 
Seven o f  the t w e n t y  s u b j e c t s ,  who p a r t i c i p a t e d  in the 
v e r i f i c a t i o n  t a s k ,  r e t u r n e d  t o  p a r t i c i p a t e  a second t ime in the  
same t a s k  t o  p r o v i d e  the  i n v e s t i g a t o r  w i t h  r e l i a b i l i t y  
i n f o r m a t i o n .  The Co he n 's  kappa (Cohen,  1960) c o e f f i c i e n t  o f  
a g r ee me nt  o f  t he  s u b j e c t s '  r e s p o n s e s  between the f i r s t  and second 
t e s t i n g  s e s s i o n s  a re  l i s t e d  in T a b l e  5 .  The index  o f  agreement  
was . 7 3 .  These r e s u l t s  i n d i c a t e d  t h a t  the s u b j e c t s '  Judgements on 
the  s t i m u l i  were c o n s i s t e n t  o ve r  t i m e .
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Table 4
I d e n t i f i c a t i o n  T a s k -  T e s t -  Retest R e l i a b i l i t y
Pearson Product Moment C oe f f i c ie n t
SUBJECT # 1 2 3 4 5 10 15
ASSOCIATIONS 
In te r a c t  Ive
r=  0.70 0.71 0.95 0.80 0.87 0.88 0.72
C a teqo r ica l
r=  0.90 0 .93 0.95 0 .87 0 .85 0.84 0.88
Mean I n t e r a c t i v e  R e l i a b i l i t y  c o e f f i c ie n t  = 0.80
Mean C a tego r ica l R e l i a b i l i t y  c o e f f i c ie n t  = 0.88
Mean R e l i a b i l i t y  C o e f f i c ie n t  = 0 .85
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40
Measurement  R e l i a b i l i t y
I d e n t i f i c a t i o n  Task
Data f ro m the  i d e n t i f i c a t i o n  t a s k  were i n i t i a l l y  e n t e r e d  i n t o  
a co mp ut e r  by the i n v e s t i g a t o r .  A second i n d i v i d u a l  r e - e n t e r e d  
r a n d o m l y  s e l e c t e d  257. o f  the s u b j e c t s ' '  r es p on s es  t o  d e te r m i n e  
i n t e r - s c o r e r  r e l i a b i l i t y .  The r e l i a b i l i t y  s c o r e r  was shown how t o  
e n t e r  the d a t a  i n t o  the Q u a t t r o  ( Q u a t t r o ,  1987) d a t a  spread  sh ee t  
p r i o r  t o  c o n d u c t i n g  r e l i a b i l i t y  measures .  Means and s t a n d a r d  
d e v i a t i o n s  were c a l c u l a t e d  and compared t o  the examiners  s c o r e s .  
The r e l i a b i l i t y  was c a l c u l a t e d  a c c o r d i n g  t o  Pearson c o r r e l a t i o n  
c o e f f i c i e n t  measurement  ( Q u a t t r o ,  19 87 ) .  The Pearson c o r r e l a t i o n  
c o e f f i c i e n t s  ( Q u a t t r o ,  1987) o f  i n t e r - s c o r e r  r e l i a b i l i t y  are 
l i s t e d  in T a b l e  6. As i n d i c a t e d  by the t a b l e ,  ‘ i n t e r -  s c o r e r  
r e l i a b i l i t y  ra nge d  f r om 0 . 9 3  p e r c en t a g e  agreement  t o  1.0 
p e r c e n t a g e  a g r ee me nt .  The mean c o e f f i c i e n t  e q u a l l e d  1.0 ( 0 . 9 9 7 ) .  
These r e s u l t s  were s t a t i s t i c a l l y  s i g n i f i c a n t  a t  the 0.01 l e v e l .  
T h u s ,  t he  r e s u l t s  i n d i c a t e d  t h a t  i n t e r - s c o r e r  computer  e n t r y  o f  
t he  i d e n t i f i c a t i o n  d a t a  was c o n s i s t e n t  between s c o r e r s .
V e r I f  i c a t  i on Task
Data f ro m the  v e r i f i c a t i o n  t a s k  were i n i t i a l l y  s c o r e d  by a 
p e r so n  o t h e r  t han the i n v e s t i g a t o r  ( as  d i s c u s s e d  in the m e t h o d s ) .  
The i n v e s t i g a t o r  t hen s c o r e d  a r an do ml y  s e l e c t e d  25% o f  the 
s u b j e c t s '  r e s p o n s e s .  Her s c o r i n g  was then compared t o  the o r i g i n a l  
s c o r e r ' s  r e s u l t s  and a Cohen ' s  kappa (Cohen,  1960) c o e f f i c i e n t  o f  
a gr eement  was c a l c u l a t e d .  The index o f  agreement  i s  r e p o r t e d  in 
T a b l e  7.  As i n d i c a t e d  by the t a b l e ,  i n t e r -  o b s e r v e r  r e l i a b i l i t y
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Table 5
V e r i f i c a t i o n  Task -  Test-Re test  R e l I a b i 1 i ty
Cohen's kappa C oe f f i c ie n t
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Category I n t e r a c t i v e  C ategor ica l
Responses-  Sess i on  B 
Both Neither Total
Session
In te r a c t i v e 63 2 20 3 38
C atego r ica l 1 84 0 1 86
Both 16 5 47 - Û 68
Nei the r 1 6 0 31 38
To ta l 5 81 97 67 35 14= 280
Fc>= 225 
Fc= 76.2714 
Cohen's kappa
Fo (Frequency o f  Occurrence) 
Fc (Frequency o f Chance)
= .73
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Table 6
I d e n t i f i c a t i o n  Task -  Measurement R e l i a b i l i t y
Pearson Product Moment C oe f f i c i en t
ASSOCIATIONS
In te r a c t i v e
SUBJECT # I
C a teoo r ica l
r=
r=
1.0 0.998 1.0 1.0 1.0
1.0 1.0 1.0 1.0 0.98
Mean In t e r a c t i v e  R e l i a b i l i t y  c o e f f i c i e n t  = 1.0 
Mean C a tego r ica l R e l i a b i l i t y  c o e f f i c i e n t  = 1.0 
Mean R e l i a b i l i t y  C o e f f i c ie n t  = 1 . 0
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T a b l e  7
F re qu en cy  o-f Agreement  and D i sagr eement  
Between Coder A and Coder B
C oh en 's  kappa C o e f f i c i e n t
Coder
A
Category I n te r a c t i v e  
I n t e r a c t i v e  51
C a tego r ica l 
Both 
Ne i t h e r
T o ta l  s
0
4
0
59
Categor ic a l
62
Coder B 
Both
1
45
8
48
N e ith e r  To ta l 
0 55
0 63
a 52
30
30
30
M= 200
Fo= 188 Fo (Frequency o f  Occurrence)
Fc= 54.31 Fc (Frequency o f Chance)
Cohen's kappa = 0.918
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c o e f f i c i e n t  was .918 a gr ee me n t .  T h i s  c o e f f i c i e n t  s u g g e s t e d  t h a t  
s c o r i n g  o f  the s u b j e c t s '  r e s p o n s e s  was c o n s i s t e n t  between the two 
s c o r e r s .
Summary
As i n d i c a t e d  by the i d e n t i f i c a t i o n  t a s k  d a t a ,  s u b j e c t s  were 
c a p a b l e  o f  i d e n t i f y i n g  f o r t y  p a i r s  o f  p i c t u r e s  in w h i c h  10 p a i r s  
were  c a p a b l e  o f  b e i n g  j u d g e d  as I n t e r a c t i v e ,  10 p a i r s  as 
C a t e g o r i c a l ,  10 p a i r s  as Both I n t e r a c t i v e  and C a t e g o r i c a l  and ten  
as N o t  R e l a t e d .  As d i s c u s s e d ,  C a t e g o r i c a l  and No R e l a t i o n  
s t i m u l u s  p l a t e s  appe are d  t o  have l e s s  s c a t t e r i n g  o f  t he  means 
a l o n g  the  two s c a l e s  than  d i d  the  I n t e r a c t i v e  and Both s t i m u l u s  
p l a t e s .  Some p o s s i b l e  e x p l a n a t i o n s  f o r  t h i s  phenomenon w i l l  be 
o f f e r e d  in c h a p t e r  f o u r .
The f o r t y  s t i m u l u s  p l a t e s ,  w h i c h  were i d e n t i f i e d  f r o m  the 
i d e n t i f i c a t i o n  t a s k  as b e s t  e x e m p l a r s  o f  each o f  the f o u r  
c a t e g o r i e s ,  a pp ea r ed  t o  e l i c i t  p r e d i c t e d  r e s p o n s e s  f r om  the 
s u b j e c t s  p a r t i c i p a t i n g  in t he  v e r i f i c a t i o n  t a s k .  The c o r r e l a t i o n  
between the  p r e d i c t e d  and a c t u a l  r e s p o n s e s  o b t a i n e d  in the 
v e r i f i c a t i o n  t a s k  was n o t  as h i g h  as was hoped .  Some p o s s i b l e  
r e a s o n s  f o r  t he  r e s p on s e  p a t t e r n  w i l l  be d i s c u s s e d  in the 
f o l l o w i n g  c h a p t e r .  Both  t e s t - r e t e s t  and measurement  r e l i a b i l i t y  
f o r  t he  i d e n t i f i c a t i o n  t a s k  and the  v e r i f i c a t i o n  t ask  were good,  
w h i c h  i n d i c a t e d  b o t h  c o n s i s t e n c y  between s c o r e r s '  and s u b j e c t s '  
r e s p o n s e s .
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P o s s i b l e  f a c t o r s  a f f e c t i n g  the  r e s u l t s  wi-11 be d i s c u s s e d  
n e x t .  T h e o r e t i c a l  and c l i n i c a l  i m p l i c a t i o n s  o f  t h i s  s t u d y ' s  
r e s u l t s  w i l l  a l s o  be p r e s e n t e d .
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CHAPTER IV 
DISCUSSION
The g e n e r a l  pu rpose  o-f t h i s  s t u d y  was t o  i d e n t i f y  s t i m u l i  
w h i c h  w o u l d  be c a p a b l e  o f  e l i c i t i n g  a c c u r a t e  d ev e l op men ta l  
s e m a n t i c  c a t e g o r i z a t i o n  r e s p o n s e s .  S p e c i f i c a l l y ,  the pu rposes  o f  
t h i s  s t u d y  were t o  i d e n t i f y  f o r t y  p a i r s  o f  p i c t u r e s  in wh i ch  10 
p a i r s  were c a p a b l e  o f  b e i n g  j u d g e d  as I n t e r a c t i v e ,  10 p a i r s  as 
C a t e g o r i c a l ,  10 p a i r s  as Both I n t e r a c t i v e  and C a t e g o r i c a l ,  and 10 
as No t  R e l a t e d ,  and 2) t o  v e r i f y  the s e l e c t i o n  o f  the f o r t y  p a i r s  
o f  p i c t u r e s  by d e t e r m i n i n g  the e x t e n t  t o  wh i ch  t hey  e l i c i t  
r e s p o n s e s  in one o f  the f o u r  c a t e g o r i e s :  I n t e r a c t i v e ,  C a t e g o r i c a l ,  
Both  I n t e r a c t i v e  and c a t e g o r i c a l ,  or  No R e l a t i o n .  T h i s  c h a p t e r  
w i l l  d i s c u s s  the i d e n t i f i c a t i o n  ta s k  and the v e r i f i c a t i o n  task  
s e p a r a t e l y  and then some g e ne r a l  c o n c l u s i o n s  and i m p l i c a t i o n s  w i l l  
be p r e s e n t e d .
I d e n t i f i c a t i o n  Task
The r a t i n g s  o f  t he  s u b j e c t s  in t h i s  s t u d y  i d e n t i f i e d  f o r t y  
p a i r s  o f  p i c t u r e s  w h i c h  were c a p ab l e  o f  e l i c i t i n g  I n t e r a c t i v e ,  
C a t e g o r i c a l ,  Bo th  a s s o c i a t i o n s ,  o r  No R e l a t i o n  r e s p o n s e s .  These 
r e s u l t s  c o n f i r m e d  a r gum en ts  p u t  f o r t h  by Emerson and Gekoski  
( 1 9 7 6 )  t h a t  a d u l t s  a re  c a p a b l e  o f  f o r m i n g  b o t h  i n t e r a c t i v e  and 
c a t e g o r i c a l  r e s p o n s e s .  Thus ,  f u r t h e r  s u p p o r t  i s  o f f e r e d  t h a t  
c a t e g o r i c a l  and i n t e r a c t i v e  a s s o c i a t i o n s  c o e x i s t .
The r e s u l t s  i n d i c a t e d  a compact  c l u s t e r i n g  o f  r a t i n g s  f o r  
b o t h  the C a t e g o r i c a l  s t i m u l u s  p l a t e s  and the No R e l a t i o n  s t i m u l u s  
p l a t e s .  The Both  a s s o c i a t i o n  p l a t e s  and the I n t e r a c t i v e  s t i m u l u s
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p l a t e s  d i d  n o t  have the  same degree o f  c l u s t e r i n g  f o r  the r a t i n g s .  
Some p o s s i b l e  e x p l a n a t i o n s  are  s u g g e s t e d .
P o s s i b l e  F a c t o r s  A f f e c t i n g  I d e n t i f i c a t i o n  R e s u l t s  
O p e r a t i o n a l  D e f i n i t i o n  I n f l u e n c e
The o p e r a t i o n a l  d e f i n i t i o n s  f o r  c a t e g o r i c a l  and i n t e r a c t i v e  
a s s o c i a t i o n s  may have been a c o n f o u n d i n g  v a r i a b l e  t o  the r e s u l t s  
o f  t he  p r e s e n t  s t u d y .  Many s u b j e c t s  q u e s t i o n e d  or  asked f o r  a 
r e p e t i t i o n  o f  the d e f i n i t i o n  o f  an i n t e r a c t i v e  a s s o c i a t i o n  d u r i n g  
the t r a i n i n g  t ask  o f  the i d e n t i f i c a t i o n  t a s k .  Perhaps t h i s  
d e f i n i t i o n  was n o t  as c l e a r  t o  the s u b j e c t s  as the C a t e g o r i c a l  and 
None d e f i n i t i o n s .  S u b j e c t s  appeared t o  comprehend the d e f i n i t i o n s  
o f  c a t e g o r i c a l  and no a s s o c i a t i o n  s a t i s f a c t o r i l y .  T h i s  was 
r e f l e c t e d  in the p a u c i t y  o f  r e q u e s t s  f o r  c l a r i f i c a t i o n  o f  the two 
d e f i n i t i o n s  and the  s u b j e c t s '  r a t i n g s  o f  the s t i m u l i .  I n s p e c t i o n  
o f  t he  d a t a  i n d i c a t e d  I’ess s c a t t e r  on the c a t e g o r i c a l  and no 
r e l a t i o n  r a t i n g  means.  An a l t e r n a t e  e x p l a n a t i o n  may be t h a t  s i n c e  
i n t e r a c t i v e  a s s o c i a t i o n s  a re  a " s e c o n d a r y "  a s s o c i a t i o n  (Emerson & 
G e k o s k i ,  1974) the  d e f i n i t i o n s  may have been more d i f f i c u l t  f o r  
t he  s u b j e c t s  t o  remember .  Both r e as on s  are p o s s i b i l i t i e s  and 
f u t u r e  r e s e a r c h  i s  needed t o  a d dr e ss  them.
S t i m u l i  E f f e c t
A second p o s s i b l e  f a c t o r  a f f e c t i n g  the i d e n t i f i c a t i o n  ta s k  
r e s u l t s  was s t i m u l i  e f f e c t s .  The o r i g i n a l  100 s t i m u l i  p a i r s  may 
have been b i a s e d  when the p i c t u r e s  were p a i r e d  f o r  t he  s t u d y .  The 
e x am i ne r  had a s p e c i f i c  number and s e t  o f  p i c t u r e s  t o  choose f ro m
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o u t  Qt the commerc i a l  s ou r ce  w h i c h  she used .  She then a t t e m p t e d  
t o  p a i r  t he  p i c t u r e s  t o  d e v e l o p  s t i m u l i  -for e x em p l a rs  o-f each o-f 
t he  c a t e g o r i e s .  T h i s  may have been l i m i t i n g  and n o t  r e s u l t e d  in 
t he  b e s t  s t i m u l i  -for the  s t u d y .  I-f t he p i c t u r e  pool  had been 
expanded ,  d i f f e r e n t  p i c t u r e s  may have been s e l e c t e d  t o  b e t t e r  meet  
t h e  d e f i n i t i o n s .  A l s o ,  i f  t he  examiner  had d ev e l o pe d  a l i s t  o f  
w o rd s  w h i c h  she b e l i e v e d  t o  be the b e s t  e x e m p l a r s ,  and then sough t  
p i c t u r e s  t o  match the  w o r d s ,  she may have o b t a i n e d  a b e t t e r  s e t  o f  
o r i g i n a l  s t i m u l i .
I n d i v i d u a l  V a r i a t  ion
I n d i v i d u a l  v a r i a t i o n  among s u b j e c t s  may a l s o  i n f l u e n c e  the 
r a t i n g s .  For  exa mp l e ,  many o f  the p l a t e s  wh i ch  were r a t e d  as No 
R e l a t i o n  by the i d e n t i f i c a t i o n  s u b j e c t s  e l i c i t e d  e i t h e r  a 
c a t e g o r i c a l  or  an i n t e r a c t i v e  response  in the v e r i f i c a t i o n  t a s k .  
More s p e c i f i c a l l y ,  " t u r k e y "  and " s h i p "  were r a t e d  as No R e l a t i o n  
by the  i d e n t i f i c a t i o n  s u b j e c t s  b u t  were r a t e d  by many v e r i f i c a t i o n  
s u b j e c t s  to  be r e l a t e d  because t u r k e y  c o u l d  be s e r v e d  on a s h i p .  
A l s o  " l a m b "  and “ shoe"  were r a t e d  as No R e l a t i o n  by many 
i d e n t i f i c a t i o n  s u b j e c t s  b u t  were r a t e d  by many v e r i f i c a t i o n  
s u b j e c t s  t o  be r e l a t e d  because bo th  o b j e c t s  s t a r t  w i t h  the same 
l e t t e r s  (sheep and s h o e ) .  V e r b a l  r e a s o n i n g  o f  t he  i d e n t i f i c a t i o n  
s u b j e c t s  d i d  n o t  s u p p o r t  a c t u a l  s c o r i n g  o f  some s t i m u l u s  p l a t e s .  
Many s u b j e c t s  v e r b a l i z e d  an a s s o c i a t i o n  between p a i r s  o f  words  
b u t  then s c o r e d  t hose  p a i r s  o f  p i c t u r e s  as no t  e x h i b i t i n g  a 
r e l a t i o n s h i p .  T hu s ,  many o f  the i d e n t i f i c a t i o n  s u b j e c t s  v o i c e d
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t hes e a s s o c i a t i o n s  b u t  d i d  n o t  r e c o r d  the r e l a t i o n s h i p  on e i t h e r  
o-f t he  s c a l e s .  They s c o r e d  the s t i m u l u s  p l a t e s  as No R e l a t i o n .
S u b j e c t  Age
Emerson and Gekoski  ( 1976)  s t a t e d  t h a t  a d u l t s  t end t o  respond  
p r i m a r i l y  c a t e g o r i c a l l y  i n  s e m a n t i c  a s s o c i a t i o n  t a s k s .  T h i s  
t e n d e n c y  may a c c o u n t  ■for the compact  c l u s t e r i n g  o c c u r r i n g  in the 
r a t i n g s  o f  C a t e g o r i c a l  a s s o c i a t i o n s  and No a s s o c i a t i o n  s t i m u l i  and 
l e s s  compact  c l u s t e r i n g  -for the I n t e r a c t i v e  and Both a s s o c i a t i o n s .  
What r e m a i n s  unknown i s  the degree o f  s c a t t e r  o f  r a n k i n g  o f  
r e s p o n s e s  as r e l a t e d  t o  changes in s u b j e c t s -  ages.  Whether  the 
s c a t t e r  o f  r a n k i n g  r e s p o ns e s  w o u l d  be l e s s  f o r  the I n t e r a c t i v e  
s t i m u l i  i f  t he  s t i m u l i  were p r e s e n t e d  t o  c h i l d r e n  under  the age o f  
s i x  y e a r s  r e m a i n s  unknown.  R e c a l l  t h a t  p r i o r  t o  age s i x  c h i l d r e n  
t end  t o  r es p on d  p r i m a r i l y  i n t e r a c t i v e l y  (Emerson & Ge ko sk i .
1 9 7 6 ) .  Perhaps  c h i l d r e n  who are in a p e r i o d  o f  s h i f t  between 
p r i m a r y  s e m an t i c  a s s o c i a t i o n s ,  wou l d  rank  the Both c a t e g o r y  more 
c o n s i s t e n t l y  than d i d  the a d u l t s  in the p r e s e n t  s t u d y .  The i ssue  
needs f u r t h e r  i n v e s t i g a t i o n .
Uer  i f  i c a t  i on Task 
Emerson and Gekoski  ( 1976)  s t a t e d  t h a t  a d u l t s  t end  t o  use 
p r i m a r i l y  c a t e g o r i c a l  a s s o c i a t i o n s  when p r e s e n t e d  w i t h  p i c t u r e  
p a i r s .  These a u t h o r s  r e p o r t e d ,  however ,  t h a t  a d u l t s  are cap ab le  
o f  m ak in g  i n t e r a c t i v e  a s s o c i a t i o n s ,  b u t  t h a t  these  are se c on da r y  
t o  c a t e g o r i c a l  a s s o c i a t i o n s .  T h i s  o b s e r v a t i o n  was s u p p o r t e d  by 
t he  r e s u l t s  in the v e r i f i c a t i o n  t a s k  o f  the p r e s e n t  s t u d y .  
Responses g i v e n  t o  the  I n t e r a c t i v e  and C a t e g o r i c a l  s t i m u l i
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d i f f e r e d  in c o n s i s t e n c y  o f  r e s p o n s e s .  The s t i m u l u s  p i c t u r e s  wh i ch  
were i d e n t i f i e d  as c a p a b l e  o f  e l i c i t i n g  C a t e g o r i c a l  r es p on s es  were 
Judged by the  v e r i f i c a t i o n  s u b j e c t s  as r e p r e s e n t i n g  a C a t e g o r i c a l  
a s s o c i a t i o n  more o f t e n  than I n t e r a c t i v e  and Both a s s o c i a t i o n s  were 
Judged as r e p r e s e n t i n g  t h e i r  r e s p e c t i v e  a s s o c i a t i o n s .
S t i m u l i  s e l e c t e d  t o  e l i c i t  a Both r e l a t i o n  r esponse d i d  no t  
do so c o n s i s t e n t l y .  A n a l y s e s  o f  the r es p on s es  o b t a i n e d  i n d i c a t e d  
t h a t  some s u b j e c t s  had one response  wh i ch  was i n t e r a c t i v e  and 
t h r e e  o r  f o u r  r e s p o n s e s  wh i ch  were c a t e g o r i c a l .  C a t e g o r i c a l  
a s s o c i a t i o n s  appear ed  t o  be made more o f t e n  than were i n t e r a c t i v e  
r e s p o n s e s  t o  the Both s t i m u l i .  For  example ,  one i n d i v i d u a l  
( s u b j e c t  #6)  r esponded  w i t h  both  a s s o c i a t i o n s  f o r  e v e r y  s t i m u l i  
w i t h  the  e x c e p t i o n  o f  a l l  the c a t e g o r i c a l  s t i m u l u s  p l a t e s  and f o u r  
o f  the no r e l a t i o n  s t i m u l u s  p l a t e s .  A l t h o u g h  she formed 
i n t e r a c t i v e  a s s o c i a t i o n s ,  the c a t e g o r i c a l  a s s o c i a t i o n  appeared to  
be the  s t r o n g e r  r e l a t i o n  o f  the two.  The r e s u l t s  f rom the 
v e r i f i c a t i o n  t a s k  s u p p o r t e d  the r e s u l t s  o f  Emerson and Gekoski  
( 1 9 7 6 )  w h i c h  d e m o n s t r a t e d  a d u l t s  a re  cap ab le  o f  f o r m i n g  b o t h  t y pe s  
o f  r e s p o n s e s  b u t  do tend  t o  r espond  p r i m a r i l y  c a t e g o r i c a l l y  even 
when p r e s e n t e d  w i t h  s t i m u l i  wh i ch  have been r a t e d  as i n t e r a c t i v e  
s t  imul  i .
The r e s u l t s  o f  the v e r i f i c a t i o n  ta s k  argue in s u p p o r t  o f  the 
p r e m i s e  t h a t  p e op l e  do have a p r i m a r y  response  p a t t e r n  bu t  one 
w h i c h  may n o t  be s t r i c t l y  a c a t e g o r i c a l  or  i n t e r a c t i v e  p a t t e r n .  
T h e r e f o r e ,  when i n v e s t i g a t i n g  s e m a n t i c  a s s o c i a t i o n s ,  u s e f u l  
i n f o r m a t i o n  can be o b t a i n e d  f ro m a ta s k  w h i c h  w o u l d  a l l o w  p e o p l e
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t o  e x p r e s s  more than one a s s o c i a t i o n  i-f o b s e r v e d .  The r e s u l t s  o-f 
t he  p r e s e n t  s t u d y  have i d e n t i f i e d  s t i m u l i  and a m e t h o do l o gy  wh i ch  
a l l o w  -for the i n v e s t i g a t i o n  o-f a l l  - four r esponse p a t t e r n s ,  no t  
j u s t  the p r i m a r y  one.
C l i n i c a l  I m p l i c a t i o n s /  F u t u r e  Research
The r a t i o n a l e  -for the p r e s e n t  s t u d y  e v o l v e d  -from a need -for 
an assessment  t o o l  w h i c h  w o u l d  be c a pab le  o-f e l i c i t i n g  a c c u r a t e  
d e v e l o p m e n t a l  s e m a n t i c  c a t e g o r i z a t i o n  r e s p o n s e s .  S u b j e c t s  
i d e n t i f i e d  s t i m u l i  w h i c h  fo rmed I n t e r a c t i v e ,  C a t e g o r i c a l ,  Both 
I n t e r a c t i v e  and C a t e g o r i c a l  ur  no a s s o c i a t i o n s .  Thus ,  s t i m u l i  
p l a t e s  have been i d e n t i f i e d  wh i ch  have the p o t e n t i a l  t o  d e te r m i n e  
where a p e r s o n ' s  p e r f o r ma nc e  m i g h t  be in a deve l op men ta l  c on t i nu um  
f o r  s e m a n t i c  c a t e g o r i z a t i o n .  As d i s c u s s e d  p r e v i o u s l y ,  some 
s t i m u l i  r e p r e s e n t e d  b e t t e r  e xe mp l a r s  o f  c e r t a i n  c a t e g o r i e s  b u t  
s t i m u l i  were c a p a b l e  o f  e l i c i t i n g  a l l  f o u r  a s s o c i a t i o n  r e s p o n s e s .
Are  these s t i m u l i  r e a d y  f o r  c l i n i c a l  use? The answer i s  no.  
The r e s u l t s  o f  t he  p r e s e n t  s t u d y  are  o n l y  the f i r s t  s te p  in a 
l e n g t h y  p r o c e s s  t o  d e v e l o p  a v a l i d  and r e l i a b l e  assessment  t o o l .  
F u t u r e  r e s e a r c h  needs t o  i n v e s t i g a t e  w he t h e r  b r  not  improved 
d e f i n i t i o n s  o f  I n t e r a c t i v e  w ou ld  r e s u l t  in a more compact  r a t i n g  
o f  i n t e r a c t i v e  s t i m u l i .  A d d i t i o n a l  r e s e a r c h  i n c l u d e s  a need t o  
i d e n t i f y  and then v e r i f y  d i f f e r e n t  s t i m u l i  s e l e c t i o n  f o r  the 
I n t e r a c t i v e  and Both a s s o c i a t i o n s  t o  o b t a i n  b e t t e r  e x em p l a rs  than 
were o b t a i n e d  in the  p r e s e n t  s t u d y .
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The v e r i f i c a t i o n  t a s k  needs t o  be a d m i n i s t e r e d  t o  normal  
f u n c t i o n i n g  c h i l d r e n .  I f  t he  u l t i m a t e  goal  o f  t h i s  r e s e a r c h  i s  
t o  d e v e l o p  a s t a n d a r d i z e d  assessment  t o o l  f o r  a s s e s s i n g  the 
d e v e l o p m e n t a l  c o n t i n u u m  o f  s e m a n t i c  c a t e g o r i z a t i o n  s k i l l s  in 
c h i l d r e n ,  the  r e s p o n s e s  t o  the p i c t o r i a l  s t i m u l i  must  be o b t a i n e d  
f r o m  normal  c h i l d r e n .  N o r m a t i v e  d a t a  f r om c h i l d r e n  age 3 t o  10 
need t o  be o b t a i n e d .  A f t e r  these d a t a  have been c o l l e c t e d  and 
norms d e v e l o p e d ,  the p r o c e d u r e  c o u l d  then be used t o  assess 
l a n g u a g e -  i m p a i r e d  c h i l d r e n .
Summary
T h i s  s t u d y  i d e n t i f e d  f o r t y  p a i r s  o f  p i c t u r e s  in wh i ch  10 p a i r s  
were c a p a b l e  o f  b e i n g  j u d g e d  as I n t e r a c t i v e ,  10 as C a t e g o r i c a l ,  10 
as Both  I n t e r a c t i v e  and C a t e g o r i c a l  and No R e l a t i o n .  S ec ond ly ,  
t he se  p i c t u r e  p a i r s  were v e r i f i e d  as capab l e  o f  e l i c i t i n g  
r e s p o n s e s  in one o f  the f o u r  c a t e g o r i e s :  I n t e r a c t i v e ,  C a t e g o r i c a l ,  
Bo th  I n t e r a c t i v e  and C a t e g o r i c a l  o r  No R e l a t i o n .
The r e s u l t s  o b t a i n e d  a re  in a c c o r d  w i t h  the s t u d i e s  by Emerson 
and Gekosk i  ( 1 976 )  and Lippman ( 1 9 7 1 ) .  The r e s u l t s  f r o m t h i s  
s t u d y  i n d i c a t e d  a d u l t s  were cap ab le  o f  f o r m i n g  more than one t ype 
o f  p a r a d i g m a t i c  a s s o c i a t i o n  when g i v e n  a t a s k  wh i ch  a l l o w e d  them 
t o  e x p r e s s  a l l  t y p e s  o f  s e m an t i c  a s s o c i a t i o n s .  However ,  a need 
e x i s t s  f o r  a more s p e c i f i c  d e f i n i t i o n  o f  the i n t e r a c t i v e  c a t e g o r y  
and r e p l i c a t i o n  o f  the r a t i n g s  by c h i l d r e n  between the ages o f  3 
and 10 y e a r s  and the e s t a b l i s h m e n t  o f  norms.
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Ap pen d i x  A
JUDGES QUESTIONNAIRE
Do you have v i s i o n  w i t h i n  normal  l i m i t s  or  w i t h i n  normal  l i m i t s  
w i t h  the a i d  o f  p r e s c r i p t i v e  l en s e s ?
Yes No
Have you had a c o l l e g e  i n t r o d u c t o r y  c ou rse  in l i n g u i s t i c s ?
Yes No
I f  y e s :  Where?
T i t l e  and number o f  c ou rs e?
When?
# o f  Cred i  t s ?
Have you had a c o l l e g e  c ou rs e  in c h i l d  language a c q u i s i t i o n ?
Yes No
I f  y e s ;  Where?
T i t l e  and number o f  c o ur se?
When?
# o f  c r e d i t s ?
Are  you a n a t i v e  speaker  o f  E n g l i s h ?
Yes No
Have you had a d d i t i o n a l  c o u r s e s  in l i n g u i s t i c s ?
Yes No
I f  y e s :  P lease  L i s t
*  Asked v e r b a l l y :  D i d  you have p a s s i n g  g rades  in you r  c ou r se
w o rk ?
name date
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APPENDIX B
T 1 . man boy T2. man hammer
P I .  b a sk e tb a l l f o o t b a l1 P2. mailman l e t t e r
P5. b ig  dog l i t t l e  dog P6. dog bone
1. watch c lock 76. b i r d cage
2. pear grapes 77. gas truck
3. mop bucket 78. box shoe
4. m o to rcyc le b ike 79. e lephant peanut
5 .  d oc to r nurse 80, b u t t e r f l y f lo w e r
6. b o t t l e j a r 81. dog s t ic k
7. p o ta to corn 82. r a b b i t c a r ro t
8. dustpan broom 83. f i s h in g  pole f i s h
9 . swing s i i de 84. monkey banana
10. swimning pool swim s u i t 85. vacuum man
11. fo r k spoon 86. sewing machine pants
12. t r a i n plane 87. s te e r in g  wheel car
13. kangaroo g i r a f f e 88. purse money
14. cow p ig 89. can opener can
15. p iano g u i t a r 90. owl tree
16. comb' brush 91. t ree saw
17. s c a r f hat 92. puppy s i i  pper
18. couch c h a ir 93. lady i ron
19. granc&nother g i r l 94. tree beaver
20. cake pie 95. deer gun
21. egg beater to a s te r 96. brush horse
22. s k i r t dress 97. school teacher
23. cup saucer 98. k i t t e n yarn
24. too thbrush too thpas te 99. lawn mower boy
25. hamburger hotdog 100. dog house dog
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T3. bat b a l l T4. snake laiTip
P3. hammer nai 1 P4. t r a c to r sock
P7. woman g i r l P8. ladder candy
51. paddle canoe 26. sweater church
52. ch icken egg 27. k i t e bus
53. f irem an baby 28. poodle p la n t
54. bone dog 29. cookie skate
55. clown b a l lo o n 30. f r o g rope
56. t e le v i s io n couch 31. wheel house
57 . pan ts b e l t 32. crayon s too l
58. tow t ru c k car 33. tomato bench
59. apple tre e 34. t u r t l e shoe
60. p e n c i l book 35. bear shoe
61. Ice cream mi Ik 36. vacuum on i on
62. 1 ig h t  bu lb lamp 37. s q u i r r e l s h i r t
63. d o l l a r co in 38. t r a c t o r d o l l
64. goat barn 39. grass hopper c lock
65. hamburger ketchup 40. p o l ic e  woman te n t
66. wheel b a r re l shovel 41. te lephone sock
67. c h a i r ta b le 42. sc is so r sn a i l
68. c a t e r p i l l a r b u t t e r f l y 43. truck k n i fe
69. lace shoe 44. market b a l l
70. soup pot 45. window mouse
71. t re e le a f 46. lamb shoe
72. sharpener p e n c i l 47. goose b a l l
73. camper b ike 48. tu rkey boat
74, c o f fe e  pot mug 49. pajama wagon
75. p a in t  brush p a in t 50. basket coat
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APPENDIX C
CONSULTANT INSTRUCTIONS
You have been asked t o  p a r t i c i p a t e  In t h i s  s t u d y  as a j u d g e .  
You w i l l  be p r e s e n t e d  w i t h  p a i r s  o-f p i c t u r e s  and asked t o  j udge  
t he s e  on how t h e y  a re  r e l a t e d  s e m a n t i c a l l y .  Your  j udg eme nt s  w i l l  
be made in r e g a r d  t o  how the  two p i c t u r e s  are r e l a t e d  
INTERACTIVELY and CATEGORICALLY.
Words t h a t  have s i m i l a r  d e f i n i n g  c h a r a c t e r i s t i c s  ( such as 
woman and g i r l  w h i c h  o n l y  d i f f e r  by age;  and 1 amp and f l a s h l i g h t  
w h i c h  have s i m i l a r  f u n c t i o n s  ) are r e l a t e d  c a t e g o r i c a l l y .  An 
i n t e r a c t i v e  r e l a t i o n  i s  the r e s u l t  o f  i n t e r a c t i v e  knowledge 
w h e r e i n  the s t i m u l u s  wor ds  are  p l a c e d  in an a c t i o n  sequence based 
on f u n c t i o n a l  o r  r e l a t i o n a l  c h a r a c t e r i s t i c s  ( e . g . ,  woman- n e e d i e ; 
woman sews w i t h  a n e ed le  and as in man-  hammer ; man h i t s  w i t h  a 
hammer.  These r e l a t i o n s h i p s  may n o t  be m u t u a l l y  e x c l u s i v e .  W i t h  
some p a i r s  o f  w o r d s  t h e r e  e x i s t s  the p o t e n t i a l  f o r  bo th  t y p e s  o f  
r e l a t i o n s h i p s  t o  be fo r med  and w i t h  o t h e r  p a i r s  o f  words  no 
r e l a t i o n s h i p  may be seen.
P l e as e  p l a c e  each s t i m u l u s  p l a t e  in one o f  f o u r  g r ou p s :  
i n t e r a c t i v e ,  c a t e g o r i c a l ,  b o t h  i n t e r a c t i v e  and c a t e g o r i c a l ,  no 
r e l a t i o n .  Thank you f o r  your  a s s i s t a n c e .
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APPENDIX D
P la te  # 
Sub jec t #
Order #
The Scale 1 In te ra c t  ive
not weakly moderate ly  s t r o n g ly  ex trem ely
r e la te d  re la te d  r e la te d  r e la te d  re la te d
1 C ategor ica l
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A P P E N D IX  E 
SAMPLE SCORING
P la te  # 
Sub jec t #
Order #
The Scale 1 I n te r a c t iv e
not weakly m odera te ly  s t ro n g ly  ex trem ely
r e la te d  r e la te d  re la te d  r e la te d  re la te d
1 3 C ategorica l
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Ap pen d i x  F 
INSTRUCTIONS FOR IDENTIFICATION TASK
1.  I n t r o d u c t I  on
You have been asked  t o  p a r t i c i p a t e  in t h i s  s t u d y  as a j u d g e .  You 
w i l l  be p r e s e n t e d  w i t h  p a i r s  o f  p i c t u r e s  and asked t o  j ud g e  t hese  on how 
t h e y  r e l a t e  s e m a n t i c a l l y .  Your  j u dg e me n t s  w i l l  be made in r e g a r d s  t o  
how the  two p i c t u r e s  a r e  r e l a t e d  INTERACTIVELY and CATEGORICALLY.
Words t h a t  have s i m i l a r  d e f i n i n g  c h a r a c t e r i s t i c s  ( such as woman and 
g i r l  w h i c h  o n l y  d i f f e r  by age;  and 1 amp and f 1 a s h ! i o h t  w h i c h  have 
s i m i l a r  f u n c t i o n s  ) a r e  r e l a t e d  c a t e g o r i c a l l y .  An i n t e r a c t i v e  r e l a t i o n  
i s  t he  r e s u l t  o f  i n t e r a c t i v e  knowl edge where the  s t i m u l u s  w or ds  are
p l a c e d  in an a c t i o n  sequence based on f u n c t i o n a l  o r  r e l a t i o n a l
c h a r a c t e r i s t i c s  ( e . g . ,  woman- n e e d i e : woman sews w i t h  a n eed l e  and as in 
man-  hammer ; man h i t s  w i t h  a hammer . .  These r e l a t i o n s h i p s  may n o t  be 
m u t u a l l y  e x c l u s i v e .  W i t h  some p a i r s  o f  words  t h e r e  e x i s t s  the p o t e n t i a l  
f o r  b o t h  t y p e s  o f  r e l a t i o n s h i p s  t o  be fo r med  and w i t h  o t h e r  p a i r s  o f
w o r d s  no r e l a t i o n s h i p  may be se en .
I " m g o i n g  t o  show you some p i c t u r e s  one p a i r  a t  a t i m e .  I w i l l  ask 
you t o  j u d g e  each p i c t u r e  on a c a t e g o r i c a l  s c a l e  and an i n t e r a c t i v e  
s c a l e .  i f  you t h i n k  t h e r e  i s  no r e l a t i o n  c i r c l e  1; i f  w e a k l y  r e l a t e d ,  
c i r c l e  2 ;  i f  m o d e r a t e l y  r e l a t e d ,  c i r c l e  3;  i f  s t r o n g l y  r e l a t e d ,  c i r c l e  4 
. and i f  you t h i n k  i t  i s  e x t r e m e l y  s t r o n g l y  r e l a t e d ,  c i r c l e  5 on you r  
s c o r e  s h e e t .  Each s c a l e  r a ng es  f r om n o t  r e l a t e d  t o  e x t r e m e l y  r e l a t e d .  
L e t  me show you an e xampl e .
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2.  T r a i n i n g  Task
Here i s  a p i c t u r e  o f  a man and a boy .  These two p i c t u r e s  have many 
s i m i l a r  d e f i n i n g  c h a r a c t e r i s t i c s  and g e n e r a l l y  d i f f e r  o n l y  by age.
These p i c t u r e s  w o u l d  be e x t r e m e l y  r e l a t e d  c a t e g o r i c a l l y ,  so you wou l d  
c i r c l e  5 on the  c a t e g o r i c a l  s c a l e .  However ,  t h e y  w o u l d  n o t  be r e l a t e d  
i n t e r a c t i v e l y ;  t h e r e f o r e ,  you w o u l d  c i r c l e  1 on y ou r  sc or e  s h e e t .
Look a t  t h i s  p a i r  o f  t he  man and hammer. They w o u l d n ' t  have any
s i m i l a r  d e f i n i n g  c h a r a c t e r i s t i c s  b u t  do have a r e l a t i o n s h i p  based on
f u n c t i o n .  T h e r e f o r e ,  you w o u l d  c i r c l e  the 5 on the i n t e r a c t i v e  s c a l e  
and a 1 on the c a t e g o r i c a l  s c a l e .
Here i s  a n o t h e r  p a i r ;  a b a s e b a l l  b a t  and a b a s e b a l l .  You can f o r m a 
f u n c t i o n a l  r e l a t i o n s h i p  between the  two p i c t u r e s  , f o r  example the b a t  
h i t s  the b a l l .  Both  o b j e c t s  a l s o  b e l o n g  t o  the same c a t e g o r y  o f  
b a s e b a l l  e q u i p m e n t .  T h e r e f o r e  you w ou ld  s co r e  a 5 on both  the 
i n t e r a c t i v e  and c a t e g o r i c a l  s c a l e .
Look a t  t h i s  p a i r  o f  a snake and a lamp.  They d o n ' t  have s i m i l a r
d e f i n i n g  f e a t u r e s  and t h e y  d o n ' t  have a f u n c t i o n a l  or r e l a t i o n a l
a s s o c i a t i o n .  Thus you w o u l d  c i r c l e  a 1 on bo th  the i n t e r a c t i v e  and the 
c a t e g o r i c a l  s c a l e .  Do you have any q u e s t i o n s  about  t hese  exmples?  Now 
I ' d  l i k e  you t o  t r y  some.
3.  P r a c t  i ce Task
“ Here i s  a p a i r  o f  p i c t u r e s :  a woman and a g i r l .  C i r c l e  the 
n u m b e r  on y ou r  s c o r e  s h e e t  f o r  how, i f  a t  a l l ,  t he two p i c t u r e s  are
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r e l a t e d .  C i r c l e  one number f o r  how you t h i n k  t h ey  are  r e l a t e d  
i n t e r a c t i v e l y  and one f o r  how you t h i n k  t h e y  a re  r e l a t e d  c a t e g o r i c a l l y .
G r e a t !  H e r e ' s  a n o t h e r  p a i r s  a mai lman and a l e t t e r .  Do the  same 
as you j u s t  d i d .  One f o r  the i n t e r a c t i v e  s c a l e  and one f o r  the 
c a t e g o r i c a l  s c a l e .  O.K.
T r y  t h i s  one now; a hammer and n a i l .  And then t r y  t h i s  one:  
t r a c t o r  and a s o c k .  A l l  r i g h t  l e t ' s  see how you s c o r e d  them. "
I f  t he  p o t e n t i a l  s u b j e c t  f a i l s  t o  s c o r e  the examples  l i k e  the 
e x ami ne r  and c o n s u l t a n t  d i d ,  the f o l l o w i n g  p r o c e d u r e  w i l l  f o l l o w .
For  e x amp l e ,  i f  t he p o t e n t i a l  s u b j e c t  does n o t  sc o re  w o m a n - g i r l  as 
a 5 on the c a t e g o r i c a l  s c a l e  and a 1 on the i n t e r a c t i v e  s c a l e ,  the 
e x a mi n e r  w o u l d  ask wha t  r e l a t i o n s h i p  h e / sh e  saw ( i . e . ,  bo th  f e m a l e ) .  I f  
the e x a mi n e r  d e t e r m i n e d  the  s u b j e c t  d i d  n o t  u n d e r s t a n d  the t ask  by 
h i s / h e r  r e s p o n s e ,  she w o u l d  do the  f o l l o w i n g .  The examiner  w ou ld  t e l l  
the p o t e n t i a l  s u b j e c t  t h a t  the two o n l y  d i f f e r  by age and t h e r e f o r e  
w o u l d  be r a t e d  as 5 on the  c a t e g o r i c a l  s c a l e  and a 1 on the i n t e r a c t i v e  
s c a l e .  T h i s  p r o c e s s  w o u l d  be c o m p l e t e d  f o r  any o t h e r  p a i r s  t h a t  were 
s c o r e d  d i f f e r e n t l y  f r om  the e x a m i n e r .  A second s e t  o f  f o u r  p r a c t i c e  
p l a t e s  w o u l d  be p r o v i d e d .
I f  t he p er son  f a i l e d  t o  have agreement  on t h r e e  ou t  of  t he  f o u r  
p l a t e s  d u r i n g  a second s e t  o f  t r a i n i n g  i t e m s ,  the i n d i v i d u a l  w o u l d  be 
e x c l u d e d  f r o m p a r t i c i p a t i n g  in the s t u d y .
4 . I d e n t  i f i c a t  i on Task
«I  w i l l  now p r e s e n t  100 p a i r s  o f  p i c t u r e s  to  you one a t  a t i m e .
Here i s  the f i r s t  one . "
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A P P E N D IX  G 
INSTRUCTIONS FOR VERIFICATION TASK
“ You w i l l  be p r e s e n t e d  w i t h  p a i r s  o-f p i c t u r e s  and asked to  
say  how t h e y  are  r e l a t e d .  Your  r e s p o n s e s  w i l l  be m a n u a l l y  
r e c o r d e d .  Some may be r e l a t e d  by s i m i l a r  c h a r a c t e r i s t i c s  ( e . g . ,  
b o t h  p i c t u r e s  a re  s q u a r e ,  b o t h  a re  m a l e ,  bo th  a re  used t o  b rush  
s o m e t h i n g  e t c . ) .  O t h e r s  may be r e l a t e d  based on - f u n c t i o n a l  or  
r e l a t i o n a l  c h a r a c t e r i s t i c s  ( e . g . ,  woman-need i e :  a woman sews w i t h  
a n e e d l e ,  or  as in man-hammer : the man h i t s  w i t h  a hammer) .  These 
r e l a t i o n s h i p s  may n o t  be i n d e p e n d e n t .  You may see more than one 
r e l a t i o n s h i p  between p a i r s  o-f p i c t u r e s .  You may a l s o  no t  see any 
r e l a t i o n s h i p s  between the  p a i r  o f  p i c t u r e s .
You w i l l  be p r e s e n t e d  f o r t y  p a i r s  o f  p i c t u r e s .  Please t e l l  me 
up t o  5 r e a s o n s  f o r  how the two p i c t u r e s  m i g h t  be r e l a t e d .  Some 
p i c t u r e s  may be r e l a t e d  and o t h e r s  may n o t .  I f  you do no t  see any 
r e l a t i o n s h i p  between the  two p i c t u r e s ,  j u s t  say ' n o
r e  1 a t  i onsh i p ' . "
A f t e r  a s u b j e c t  g i v e s  h e r / h i s  r e s p o n s e s ,  the e x p e r i m e n t e r
a s k s ,  “ Can you t h i n k  o f  any o t h e r  r e a so ns  why  and ____  m i g h t  go
t o g e t h e r ? "  When the s u b j e c t  r es p on d s  " no"  the n e x t  s t i m u l u s  
p l a t e  i s  p r e s e n t e d .
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APPENDIX H
Identification Task Means and Standard Deviations
CATEGORICAL RELATION INTERACTIVE RELATION
"LATE WORDS MEAN STANDARDDEVIATION MEAN STANDARDDEVIATION
1 watch - clock 5.0 0.0 1.2 0.4
63 dollar - coin 5,0 0.0 2.0 1.414214
16 comb - brush 5.0 0.0 2.2 1.32665
19 grandmother - girl 4.95 0.217945 1.35 0.792149
22 skirt - dress 4.9 0.3 1.1 0.3
2 pear - grapes 4.9 0.3 1.2 0.6
18 couch - chair 4.9 0.3 1.4 0.734847
9 swing - slide 4.9 0.3 2.4 1.8
20 cake - pie 4.85 0.357071 1.05 0.217945
25 hamburger - hotdog 4.85 0.357071 1.1 0.3
4 motorcycle - bike 4.85 0.357071 1.55 1.203121
6 bottle - jar 4.85 0.357071 2.2 1.568439
5 doctor - nurse 4.85 0.357071 3.05 1.802082
58 tow truck - car 4.85 0,47697 2.7 1.268858
21 egg beater - toaster 4.8 0.4 1.1 0.43589
7 potato - corn 4,8 0.4 1.3 0.781025
15 piano - guitar 4.8 0.4 1.7 1.144552
67 chair - table 4.8 0.4 3.95 1.32193
12 train - plane 4,8 0.509902 1.65 1.152172
14 cow - pig 4.75 0.433013 1.45 0.589491
23 cup - saucer 4.75 0.53619 2.3 1.382027
13 kangaroo - giraffe 4.75 0.622495 1.2 0.509902
8 dustpan - broom 4.7 0.458258 3.55 1.802082
61 ice cream - milk 4.65 0.726292 3.1 1.479865
68 caterpillar - butterfly 4.6 0.8 4.4 1.240967
3 mop - bucket 4.55 0.739932 4.2 1.4
11 fork - spoon 4.55 1.116915 2.75 1.409787
66 wheel barrel - shovel 4.5 0.74162 4.1 1.135782
24 toothbrush - toothpaste 4.5 0.921954 5.0 0.0
71 tree - leaf 4.4 0.860233 4.1 1.3
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CATEGORICAL RELATION INTERACTIVE RELATION
ELATE WORDS . MEAN STANDARD DEVIATION .. MEAN STANDARDDEVIATION
73 camper - bike 4.3 0,781025 1.35 0.053835
51 paddle - canoe 4.3 1.1 4.8 0.87178
57 pants - belts 4.15 1.19478 4.35 1.061838
62 lamp - light bulb 4.1 0.994987 4.55 0.973396
75 paint - paintbrush 4.0 1.30384 4.95 0.217945
53 fireman - baby 3.95 0.973396 1.65 0.852936
74 coffeepot - mug 3.95 1.160819 4.75 0.53619
65 ketchup - hamburger 3.9 1.090871 4.45 0.920598
56 television - couch 3.85 1.19478 3.1 1.3
69 lace - shoe 3.75 1.299038 4.45 0.920598
87 car - steering wheel 3.75 1.299038 4.8 0.678233
97 school - teacher 3.75 1.512448 4.1 1.479865
72 sharpener - pencil 3.7 1.268858 4.95 0.217945
10 pool - swimsuit 3.65 1.525615 3.35 1.710994
17 scarf - hat 3.6 1.827567 1.45 0.864581
52 chicken - egg 3.35 1.492481 4.3 1.268858
55 clown - balloon 3.3 1.053565 3.7 1.268858
59 apple - tree 3.05 1.28355 4.4 1.067708
70 soup - pot 3.0 1.449138 4.15 1.061838
60 pencil - book 2.95 1.32193 2.9 1.374773
64 goat - barn 2.75 1.47902 4.2 1.122497
83 fishing pole - fish 2.2 1.6 4.75 0.53619
77 gas - truck 2.05 1.243986 4.75 0.698212
54 bone - dog 2.05 1.359228 4.95 0.217945
76 bird - cage 2.05 1.56449 4.65 0.90967
100 dog - doghouse 1.95 1.243986 4.8 0.509902
89 can - canopener' 1.9 1,178983 5.0 0.0
94 tree - beaver 1.7 0.953939 4.75 0.53619
90 owl - tree 1.65 1.061838 4.4 0.969535
80 butterfly - flower 1.65 1.107926 3.75 1.444818
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CATEGORICAL RELATION INTERACTIVE RELATION
PLATE WORMS . MEAN STANDARDDEVIATION . .MEAN STANDARDDEVIATION
49 pajama - wagon 1.6 1.019804 1.1 0.3
78 box - shoe 1.5 0.921954 2.45 1.32193
79 elephant - peanut 1.45 0.739932 4.85 0.357071
84 monkey - banana 1.45 1.023474 4.85 0.357071
30 frog - rope 1.3 0.640312 1.0 0.0
88 purse - money 1.3 0.640312 4.1 1.178983
82 rabbit - carrot 1.3 0.714143 4.9 0.3
95 deer - gun 1.3 0.781025 4.65 0.792149
28 poodle - plant 1.25 0.433013 1.15 0.357071
96 brush - horse 1.25 0.766485 3.85 1.19478
.29 cookie - skate 1.2 0.4 1.1 0.3
98 kitten - yarn 1.2 0.509902 4.55 0.668954
38 tractor - doll 1.2 0.87178 1.0 0.0
93 lady - iron 1.2 0.87178 4.75 0.622495
31 wheel - house 1.1 0.3 1.0 0.0
34 turtle - shoe 1.1 0.3 1.0 0.0
43 truck - knife 1.1 0.3 1.0 0.0
92 puppy - slipper 1.1 0.3 3.25 1.336974
86 sewing machine - pants 1.1 . 0.3 4.4 0.8
91 tree - saw 1.1 0.3 4.55 0.589491
81 dog - stick 1.1 0.3 4.65 0.653835
44 market - ball 1.1 0.43589 1.2 0.4
40 policewoman - tent 1.1 0.43589 1.3 0.640312
27 kite - bus 1.05 0.217945 1.0 0.0
35 bear - shoe 1.05 0.217945 1.0 0.0
46 lamb - shoe 1.05 0.217945 1.0 0.0
32 crayon - stool 1.05 0.217945 1.15 0.357071
50 basket - coat 1.05 0.217945 1.9 1.337909
36 vacuum - onion 1.0 0.0 1.0 0.0
37 squirrel - shirt 1.0 0.0 1.0 0.0
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CATEGORICAL RELATION INTERACTIVE RELATION
'LATE WORDS . MEAN
STANDARD
DEVIATION MEAN
STANDARD
DEVIATION
41 telephone - sock 1.0 0.0 1.0 0.0
42 scissor - snail 1.0 0.0 1.0 0.0
47 goose - bal1 1.0 0.0 1.0 0.0
33 tomato - bench 1.0 0.0 1.05 0.217945
39 grasshopper - clock 1.0 0.0 1.05 0.217945
48 turkey - boat 1.0 0.0 1.05 0.217945
26 sweater - church 1.0 0.0 1.1 0.3
21 eggbeater - toaster 1.0 0.0 1.1 0.43589
45 window - mouse 1.0 0.0 , 1.3 0.640312
7 potato - corn 1.0 0.0 1.3 0.781025
15 piano - guitar 1.0 0.0 1.7 1.144552
85 vacuum - man 1.0 0.0 3.75 1.373863
67 chair - table 1.0 0.0 3.95 1.32193
71 tree - leaf 1.0 0.0 4.1 1.3
99 boy - lawn mower 1.0 0.0 4.35 0.725292
87 steering wheel - car 1.0 0.0 4.8 0.678233
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